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NUMBER XLI. 
SUMMER REF LECTIONS. 


| From 1 fields of FT fair diſcloſed, 
Child of the Sun, refulgent Summer comes, 
In pride of youth, and felt through Nature's 2 0 

He comes attended by the ſultry Hours, 

And ever-fanning Breezes, on his way; 
While, from his ardent look, the turning Spring 
Averts her bluſhful face; and earth and ſkies - 
All ſmiling, to his hot dominion leaves. T HOM son. 


N che month of May the Spring glows with ce all 
the mixtures of colorific radiance“, and before the - 
expiration of June that ſeaſon commences when 
opening, beauty and increaſing variety are ſucceeded 
by the more uniform ſcenes of maturity and n | 
tion. | 
The Summer ſeaſon, which commences on the 
twenty-firſt of June, is ſo diſtinguiſhed by à uni- 
formity of character, that, as T Nate obſerved be- 


fore, the great poet of the Seaſons has compriſed tbe 


whole of his deſcription within the limits of a ſingle , 
day. To recs importance, moreover, to a ſeaſon, 
in 9 re fo unproductive of ſubject, his muſe 
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has ſpread her flight to the torrid zone, and enriched 
her landſcapes with foreign beauties and exotic won- 
ders. 

Nature, in our temperate regions, appears in \ this 
_ ſeaſon to have nearly finiſhed her annual work; and 
ſhe begins to Joſe ſomething of her variety. No- 
3 indeed, can be more beautiful than the ver- 
dure of the orchards and woods, but the ſhades. of 
hue which they exhibit are no longer ſo agreeable. 
The meadows begin to whiten, and the flowers that 
adorn them are mowed down. The corn gradually 
aſſumes a yellow hue, and the colours that decorate 
the rural ſcene are no longer ſo numerous. How 
lately did the glowing beauty and variety of theſe, 
with the notes, as various, of a multitude of birds, 
difplay at once all the charms of novelty, and inſpire 
incxpreſible delight ” 

It is in the novelty of obje As, indeed, i in their 
appearing: at leaſt to be new and uncommon, that the 
more exquiſite enjoyment of them conſiſts, Novelty 

excites a pleaſure in the imagination, becauſe. it 
ſtrikes the ſoul with an agreeable ſurpriſe, gratifies 
its curioſity, and gives it an idea of which it was 
not poſſe 7 before. It contributes, therefore, to. 
vary human life: it tends to divert and refreſh the 
mind, and to take off that ſatiety of which we are 
apt to complain in the entertainments to which we 
are conſtantly accuſtomed ; it is that which gives its 
charm to variety, where the” mind is every inſtant 
called off to ſomething new, and the attention not 
- ſuffered to dwell too long, and waſte itſelf, on any 
particular object. Novelty, - moreover, . improves 
whatever is beautiful and pleaſing, and makes it af- _ 
ford to the mind a double entertainment. 
_ Hence we may deduce the reaſon why the groves, 
and fields, and meadows, which, at any ſeaforr of the 
year are delightful to the view, are never more ſo 


| than in the . [ID g WORE” . all 
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2 #; _ NUMBER XLII. 3 
- new and freſh, with their firſt gloſs upon them, and 
not yet too familiar to the eye. But in Sum- 
mer, in proportion as we advance toward Au- 
tumn, theſe pleaſing effects inſenſibly decreaſe ;. the 
ſong of the nightingale is no longer heard; and that 
favourite enjoyment of the country, a walk through 
fields of verdure, becomes inconvenient and unplea- 
ſing, on account of the great heat which ſometimes 
prevails. „„ Io 
Vet Summer has ftill inexpreſſible charms, and 
_ exhibits proofs every day of the unbounded goodneſs: 
of the great Creator. It is that ſeaſon of felicity in 
which he diſpenſes his bleſſings more abundantly to 
every living creature. Nature, after having reani- 
mated and enlivened us by all the pleaſures. of Spring, 
is inceſſantly employed, during Summer, to- 8 
thoſe enjoyments which are moſt agreeable to the 
ſenſes, to facilitate the means of ſubſiſtence, and to 
excite in our breaſts the correſpondent ſentiments of - 
- gratitude and love. © „ 
Agreeably to the method I have adopted, of en- 
riehing theſe diſcuſſions with poetical deſcription, 1 
mall here preſent my readers with the moſt ſtriking 
parts of a ſummer's day, which, not to multiply 
quotations, I ſhall ſelect only from the poet of the 
„ | MORNING. | os PEE 
When now no more th” alternate Tavizs are fir d, 
And Cancer reddens with the ſolar blaze . 
Short is the doubtful empire of the Night, *' *© 
And foon, obſervant of approaching Day,  —_ 
The meek-ey'd Morn appears, mother. of dews, 
At firſt faint-gleaming in the dappled eat: 
And, from before the luftre of her face, 8 
White break the clouds away. With quicken'd ſtep, 
Brown Night retires : Young Day pours in apace, 
And opens all the Iawny proſpect wide. 7K. 
The dripping rock, the mountain's miſty top, 
: WS - 3 
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Swell on the feht, and brighten with the dawn. 
Blue, thro? the duſk, the ſmoking currents ſhine ; 
And from the bladed field the fearful hare 
Limps, awkward : while along the foreſt glade TIES 
The wild deer trip, and often turning gaze L: 45335 
At early paſſenger. Muſic awikes' 
The native voice of undiſſembled joy; 
And thick around the woodland hymns ariſe. 


E 


But vonder comes the powerfül King of Day, 
Rejoicing in the eaſt, The leſſening clouds. 
The kindling azure, and the mountain brow 7.5 
Illum'd with fluid gold, his near approach 
| Betoken glad. Lo! now, apparent all, 
Aflant the dew-bright earth, and colour'd air, 
> He looks in boundleſs majeſty abroad; « 
ſheds the ſhining day, that burniſh'd plays 
Onrocks, and hills, and towers, and wandering fireams, 
Flight gleaming from afar. _ WF. 


- 


FOR E NOON. 


Now, faming up the heavens, the potent] Sun, 
Melts into Impid air the bigh-rais'd clouds, 
And morning fogs, that hover'd round the hills 
In party- colour d bands; till wide unveil'd 
The face of Nature ſhines, from where earth ſeems, 
Rs ſtretch'd around, to meet the bending 1 


Moon. 


Tis raging noon ; and, vertical, the Sun 
Darts on the head direct his force ful rays. | 5 
O'er heav'n and earth, far as the ranging eye | 
Can ſweep, a dazzling deluge reigns; and all, 
From pole to pole, is undiftinguiſh'd blaze. 
In vain the fight, dejected to the ground, 
Stoops for relief; thence hot aſcending fteams 
And keen reflection pain. Deep to the root te 
Of > pune parch'd, the cleaving fields - 1 
And flippery lawn an arid hue diſcloſe, . ati ng 
Blaſt Fancy's blooms, — * 


A 
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Echo no more - returns the cheerful Gand 

Of ſharpening fithe ; the mower ſinking heaps _ - 
O'er him the humid hay, with flowers perfam'd 3 
And ſcarce a chirping graſshopper is heard 

Throꝰ the dumb mead. Diſtreſaful Nature Pants. 
The very ſtreams look languid from afar; | 
Or, thro” th* unſhelter*d glade, impatient, ſeem. 
To hurl into the covert ths groove. 


— 


Ann e p 


The Sun has loſt his rage! His downward orb 
Shoots nothing now but animating warmth, * 
And vital luſtre; that, with various ray, | 
Lights up the clouds, thoſe beauteous robes of n 
Inceſſant roll'd into romantic ſhapes, | 
The dream of waking Fancy ! Broad below, 
Cover'd with ripening fruits, and ſwelling faſt 
Into the perfect year, the pregnant earth 
And all her tribes rejoice. Now the ſoft hour _ 
Of walking comes; for him who lonely lovẽ es 
To ſeek the diſtant hulls, and. there converſe. F wg 
With Nature. * 7 K ; | 
1 : 8 . = 
EVENING. . 3 


Low witks he Sun, and broadens by degree 
Juſt o'er the verge of day. The ſhifting l, 
Aſſembled gay, a richly-gorgeous train, 
In all their pomp. attend his ſetting throne, - 
Air, earth, and ocean ſmile — 2 And now, 4 ＋5 
As if his weary· chariot ſought the bowers 
Of Amphitrite and her tending nymphs. 
(So Grecian fable fung) he dips his orb; © 
Now half immers'd; ad now a golden curve 2 
Sies one da glance, then total diſappears. * 
255 „ „ö „ 
Confeſs'd em yonder ſlow-exti i'd clouds, 
All ether ſoftening, ſober Kring: takes 
Her wonted ſtation in the middle air, 
9 A thouſand fogdows at her beck. Firſt this Fine 
She ſends on earth; then hat of deeper die 
| beeals ſoft behind ; and then a deeper full, le > 
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In circle + circle, gathers round, 

To cloſe the face of thin A freſher gale _ 
Begins to wave the —_ and ftir the ſtream, 
Sweeping with ſhadowy guſt the fields of corn; 
While the quail clamours for his running mate. 
Wide o'er the thiſtly lawn, as ſwells the breeze, 
A whitening ſhower ef vegetable down 
Amuſive floats. The kind i impartial care 

Of Nature nought diſdains: thoughtful to feed 
Her loweſt ſons, and clothe the coming year, 
From field to field the feather'd ſeed ſhe wings. 


NIGHT. ' ; 


Ae che bs 3 on every ledve: ; 

The glowworm lights his gem; and, thro' the dak 
A moving radiance twinkles. Evening yields 
The world to Night; not in her winter robe 
Of maſly Stygian woof, but looſe array d 
In mantle dun. A faint erronecus ray, 
| Glanc'd from th' imperfect ſurfaces of things, 

_  Flings half an image on the firaining eye; 

While wavering woods, and villages, and freams, 
And rocks, and 8 that long retain'd 
Th' aſcending gleam, are all one ſwimming ne 
Uncertam if beheld. Sudden to heaven 
Thence weary viſion. turns; where, leading bot 
The filent hours of love, with pureſt ray 
Sweet Venus ſhines ; and from her genial riſe, 
When daylight fickens till it ſprings afreſb, 
Unrivall'd reigns the faireſt lamp of night, * . 125 


; Theſe principal parts of a ſummer's day, but more 
particularly morning, evening, and night, have been 
the favourite theme of poets, from the moſt remote 
antiquity. Each has ſomething pictureſque and 
beautiful that affects every ſenſe wich unſpeakabls 
pleaſure; particularly the fight, which is the moiſt 
perfect and moſt delightful of all our ſenſes; which 
fills the mind with the greateſt variety of ideas; 
converſes with its objects at the remoteſt diſtance 3 * 


See Reflections on a Moonlight Scene, in No. II. 
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and continues the longeſt in action without being 


1 


* * 


tired or ſatiated with its proper enjoyments. Beſide 


the glowing colours of the flowers, and the ſtill en- 
livening verdure of the woods, the eye beholds an 
innumegable quantity of fruits, which, by virtue of 
the ſecret laws of Nature, grow in our fields and 


gardens, and which, after thus.delighting the ſenſe of 


viſion, may be gathered and preſerved, to contribute 


to our ſubſiſtence. The flowers preſent to our 
| ſenſes the moſt. agreeable diverſity: we not only 


admire the richneſs of their attire, but the fecundity 


of Nature in the numberleſs ſpecies of them. What 


variety too, what beauty in every plant, from the 
lowly moſs to the towering oak ! If we wander from 


flower to flower, the eye is ſtill unſatiated with the 


view. If we aſcend the higheſt mountains, pierce 
'nto the midnight depth of the groves, or deſcend in- 
to the ſpacious vale, we diſcover new beauties ſpread 


around in wonderful profufion. Of the infinity f 
objects that ſtrike the eye, each is different from 


the other; but each has in itſelf ſufficient beauty to 


attract and to fix our attention: yonder a diſtant | 
proſpect, terminated by a beautiful horizon; here 


the rich and variegated landſcape : there herds of 
cattle and flocks of iheep; here flowers and plants, 
« beyond the power of botaniſt to nutnber up their 


tribes”. If we lift up our eyes, we behold the blue 


_ Concave, refulgent and ſerene.” Adverting to the 
landſcape around, the eye, juſt dazzled by celeſtial 


radiance, is cheered again by the bright verdure of 


the fields; | = * 
NN 2 By thee, gay Green ! 8 
Thou ſmiling Nature's univerſal robe 


United light and ſhade! where the ſight dwells As N 8 


With growing ſtrength, and ever-new delight, 


THOMSON». © 


g Nor is the ſenſe of hearing unaffected by the un: 


— 
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verſal charm ;-it is ſtill enraptured by the muſic of 
the woods. The murmurings too of the brook, or 
of the filver waves which the river rolls in its ma- 
jeſtic courſe, are pleaſing to the ear. The taſte is 
gratified by the early fruits that ripen in this, ſeaſon, 
and which, excluſive of their pleaſing flavour, have 
the moſt cooling ſalutary virtues. The ſenſe of 
ſmelling is delighted with the fragrance diffuſed. from 
all around. In a word, a thouſand objects exerciſe 
our ſenſes, and excite our ſenſibility. The flocks _ 
and herds, nouriſhed by the laviſh hand of Nature, 
crop the wholeſome herb, to afford us nutriment and 
clothing. Kindly rains bedew the foil with plenty, 
and open new ſources of thankſgiving. The tufted 
trees and bowery thickets refreſh us with their wel- 
come ſhade. hatever we ſet, and whatever we 
_ . tear; whatever can delight the taſe, or the ſenſe of 
ſmelling,” augments the number of our pleaſures; and 
- contribates do feheity.. ge-. ? 
| But a view of the creation at this ſeaſon is ſtill 
more enchanting, when conſidered as a ſource of 
pleaſure to the underſtanding, whieh difcovers what 
the ſenſes cannot attain : it contemplates beauty, 
harmony, wariety, and pleaſure unperceived- before, 
In every object of Nature, it beholds the great 
Creator of all, the Source of life and beauty, the 
Author of every good. Infpired by ſcenes, in which 
infinite wiſdom and unbounded goodneſs are inceſ- 
ſantly donſpicuous, with what rapture will the Con- 
templati ve Philoſopher, the genuine fon of Nature, 
e xalt his voice to heaven, in the glowing. language 
of gratitude and adoration: “ Ves! (he may ex- 
claim) Thou Beft of Beings! how unutterable is. 
thy goodneſs! I behold thee in all thy wondrous 
works. The radiant orb of day, and, in the night, 
the ſilver moon, and all the ſtars, the life- infuſing 
ſuns of other worlds, proclaim the Great Omnipo- 
tent. In the balſamic fragrance of the flowers 1 


VNUMBER'\ XII. 9. 


| behold that 3 riſe, which, in min gled An 
they roll ſoft to the, whoſe fun e, whoſe 


breath perfumes, and whoſe pencil paints them”. 


In the delicious fruits I tafte, I perceive thy uncon | 


fined and unexhauſted bounty. Whatever pleaſures 
I 1233 the kind communication of my ſenſes, 
2 me to thee, as the object of devout and 
3 aſpiration ;*and thou, moſt adorable Being, 
who gaveſt me theſe ſenſations, wilt thus exalt and 
ennoble them. While I am ſtill intent in contem- 
plating theſe material beauties, I ſoar inſenſibly to 
the moſt ſublime objects, to the centre of all per- 
fection. Yes! Thou Good Supreme, thee I in- 
voke, thee alone adore! To thee this lonely ſpot, 
this pleaſing ſolitude, theſe rural thoughts are facred, . 
while thus I meditate on thy works, and contemplate  - 
the beauties which all refolve in thee, thou ſource ' 
and principle of beauty and perfection. | 
Such are the natural effuſions of the S 
tive Philoſopher, when his eye wanders over the 
uties of the Summer. And what pleaſure and 
ſerenity do ſuch meditations inſpire ! Can any ter- 
reſtrial enjoyments be placed in competition with 
the manly ſources of delight which they afford? Can 
the wiſe and virtuous man be ever ſatiated with ſuch. 
themes ? No: were he to witneſs the revolution, of - 
a thouſand Summers, he would ſtill diſcover new 
objects of admiration, and new ſubjects of racy and 
adoration. 


For me, when I forget the darling theme, 
Whether the bloſſom blows, the e ray 
Kuffets the plain, inſpiring Autumn gleams, 
Or Winter riſes in the blackening pe | 
Be my tongue mute, may Fancy paint no more, 
» dead 2 9 farget my heart to beat! 
THOMSON» 


* ” : . * . 3 1 s 
s FP PO - - * 
a % 
* 


Io CONTEMPLATIVE PHILOSOPHER. 
XLIT. A MORNING WALK. 


- The Morn, in rufſet mantle clad, 
Walks. oer the dew of yon high eaſtern hill. 27 
The jocund Day 
Stands . on the miſty mountains tops, 


SHAKSPEARE. 


ebe 1 the wh of Morn, her riſiog ſweet, wth 
With charm of earlieſt birds; pleaſant the Sun, 
_ When firſt on this delightful land he ſpreads 


His orient beams on herb, ets frut, and flower, 
_ Gliring with dew. MILTON. 


WHAT a magnificent e is every day 
exhibited i in the rifing of the ſun | yet how common 
is the obſervation, that indolence and the love of 
ſleep prevent a great part of mankind from contem- 
plating this beauteous wonder of the creation! What 
numbers are there, in high life eſpecially, who pre- 
fer a few more hours of leep to all the pleaſures of a 
morning walk! 

This circumſtance has been ridiculed with ora 
8 by one of my predeceſſors: * This unac- 
countable diſpoſition in mankind, to continue awake 
in the night, and fleep in the ſariſhine, has made me 
inquire, whether the ſatme change has happened to 
any other animals? For this reaſon, I deſired a 
friend of mine in the country. to let me know, 

whether the lark riſes as early as it did formerly, 
and whether the cock begins to crow at his uſual 
bour ? My friend has anſwered me, That his poul- 
try are as regular as ever, and that all the birds and 
the beaſts of his neighbourhood keep the ſame hours, 
that they have obſerved in the memory of man; and 
the fame which, in all probability, they have kept for 
theſe * thouſand years”, _ The fame excellent au- 


* ” 
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thor continues, in a more ſerious ſtrain, © Who 
would not wonder at this perverted reliſh of thoſe 
who are reckoned the moſt polite part of mankind, 
that prefer co l and candles to the Sun, and exchange 
ſo many cheerful! morning hours, for the pleaſutes 
of midnight revels and debauches ? If a man were 
only to conſult his health, he would chooſe to live 
his whole time, if poſſible, in daylight; and to re- 
tire out of the world into ſilence and fleep, while the 
raw damps and -unwholcſome vapours flie abroad, 
without a ſun to diſperſe, moderate, or contre]. 
them. For my own part, I value an hour in the 
morning as much as common libertines do 2n hour 
at midnight. When I. find myſelf awakened into 
being, and perceive my life renewed within me, and. 
at the ſame time, ſee the whole face of Nature re- 
covered out of the dark uncomfertable ſtate in which: 
it lay for ſeveral hours, my heart overflows witlt - 
ſuch ſecret ſentiments of joy and gratitude, as are # '_ 
_ * kind of implicit praiſe to the great Author of Na- 
ture. The mind, in theſe early ſeaſons of the 
day, is fo refreſhed in all its faculties, and born up 
with ſuch new ſupplies of animal ſpirits, that the _ 
finds herſelf in a ſtate of youth, eſpecially when ſhe 
is entertained with the breath of flowers, the melo- 
dy of birds, the dews that hang upon the plants, 
and all thoſe other ſweets of Nature that are peculiar: - 
to the morning. But it is impoſſible for a man ta + 
have this reliſh of being, this exquiſite taſte of life,; 
who does not come into the world before it is im all 
its noiſe and hurry; who loſes the riſing of the ſun, 
the ſtill hour of the day, and immediately upon his 
firſt getting up plunges himſelf into the ordinary 
cares or follies of the world. 
And ſuch are the ſentiments of the poet of the 
Seaſons, whoſe ſoul was ſo capable of enjoying, and 
his genius of deſcribing, the pleaſures of the Morn- 
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Falſly Tuxurious, will not man awake; 
And, ſpringing from the bed of ſloth, enjoy 
The cool, the fragrant, and the filent hour, 
To meditation due and ſacred ſong? 
For is there aught in fleep can charm the wiſe ? 
To he in dead oblivion, loſing half | 
'The fleeting moments of too ſhort a life ; 
Total extinction of th* enlighten'd ſoul ! 
Or elſe to feveriſh vanity alive, : 
Wilder'd, and toſſing through diſtemper'd dreams? 
Who would in ſuch a gloomy ſtate remain 
Longer than Nature craves ? when every muſe 
And every blooming pleaſure wait without, 
To bleſs the wildly-devious morning walk? 


hut it is not indolence and the love of ſleep only, 
that give riſe to theſe obſervations. Beauty ceaſes 
to charm, and magnificence to ſtrike, when the ob- 
ject, however perfect it may bez is become familiar 
to a mind, unaccuſtomed to reflect on the order and 
harmony of the creation, and on thoſe wonderful re- 
lations between all the objects of it, which naturally 
lead the devout man to the contemplation of a F ir{t 
Cauſe, he Life, and Soul, and Energy of All. 
Hence we obſerve a kind of culpable inattention and 
indifference, even in thoſe who are moſt habituated 
to rural ſcenes, and who, conſequently, muſt enjoy 
the moſt frequent opportunities of admiring and 
contemplating the works 'of Nature. Satisfied, for 
inftance, that the ſun enlightens the world, and diſ- 
penſes the moſt eſſential benefits to mankind, they 
have no ſolicitude, however, to explore the cauſe of 
theſe wonderful effects, They view, every day, the 
moſt glorious object in Nature, without one emo- 
ton of grateful pleaſure, without one idea or reflec- 
In Paradiſe Loft, when Adam awakes Eve in 
the morning, he reminds her of the ſweet pleaſures 
— 8 3 P 


N UNDER xLII. 1 13 


+ IF Awake 
My faireſt, my es my lately found, 
Heaven s laſt beſt gift, my ever new deli ght, 
Awake; the morning ſhines, and the freſh fiele 
Calls us: we loſe the prime, to mark how ſpring 
The tender. plants, how blows the citron grove, 
What drops the myrrh, and what the balmy reed, 
How Nature paints her colours, how the bee 
Sits on the ear extracting liquid ſweet. 


Milton, in theſe inexpreſſibly charming lines, had 
his eye, no doulft, on a paſſage in the Song of So- 
lomon : „Come, my beloved, let us go forth into 
the field: let us lodge in the villages : let us get up 
early to the vineyards: let us ee if the vine flou- 
riih, whether the tender grape appear, and the 
pomegranates bud forth''. 

It is certain, that we nowhere meet with a more 
glo ious or more plealing ſhow of Nature, than 


what appears in the heavens at the riſing. of the ſun. 


The richeſt decorations, the molt variegated and 
the moſt gorgeous ſcenery, that human fancy can 
imagine, muſt vaniſh into nothing, when compared 
with a ſpectacle, in which 8 and beauty are 
ſo preeminent. The firſt aſpect of the morning is 
pale and white, or gray. flo ence Milton ſtyles her 
| Leucothea, which, in the Greek Language, s- 
nifies the White Goddeis: 


To reſalute the world with ſacred light 
Leucothea wak'd, and * 1 deus imbalm'd 
The earth. 


Le called Matus 3 is 1 
| harbinger of Aurora; and the horizon, with the 

nearer approach of the ſunbeams, now allumes a 
roſeate hue, Thus Lucretius : . | 


Roſeam Matuta per oras _ 
Ztheris Auroram defert, et lumina mais. 
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O'er all the lies Matuta ſpreads her light, 
And brings the Morn 1 in roſeate colours bright. , 


And thus Homer gives r roſy fi ers to the n 
ang Milton roſy ſteps * and a roſy band ©. 

The Morning, in fine, diſplays to the world a 
new and magnificent creation. Ihe ſhades of night | 
had concealed the view and enjoyment of earth and 
ſkies. But now the light returns, and we behold . 
all Nature renewed in youth and beauty. We are 
reminded of Milton's fine deſcription of the creation, 
when God firſt commanded the earth to . pt forth. 
the verdant graſs” : | 


He ſcarce had ſaid, when the bare earth, till 3 
Deſert and bare, unſightly, unadorned, 

Brought forth the tender graſs, whoſe verdure clad 
Her univerſal face with pleaſant green; | 
Then herbs of every leaf, that ſudden flower'd, 
Opening their various colours, and made ga 
7 Her 1 wet ſmelling ſweet. #2 
Wich high woods the bills were crown'd, 

With tufts the vallies, and each fountain fide 

With borders long the rivers; that earth no, 
Seem'd like to heaven, a ſeat where gods might dwell,. | 
Or wander with delight, and love to haunt | 
Her ſacred ſhades. 


Nor is this poetic Setzen: the morning landſcape is 

indeed exquiſitely beautiful. We behold the moun- 
tains crowned, as if by the inſtantaneous effect of 
enchantment, with majeſtic woods; the ſpreading: 
lawns covered with herds- and flocks; the fields 
ripening into harveſt; and the meadows enamelled 


No ad the fel Gager d Morn af. 
And ſhed her ſacred light along the ſkies, _ 


b Now Morn her roſy Reps in the eaſtern clime 
Amme, low d the earth with orient pearl. 


DW Wake'd by the circliog Hours, with roſy hand, r 5 
| 3 n — gates of light, * 13 * 


— 
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with flowers, and watered by meandering ſtreams. 
The whole horizon looks gay: the ſcattered clouds. 
aſſume a vivid variety of hues ; the light vapours are 
converted into gold; and every plant and every 
flower ſparkles with orient pearl. In proportion as 
the light increaſes, the ſpeQacle is ſtill more beau- 
tiful. - By ſoft progreſſions of light, Nature at 
length appears in her utmoſt perfection. The ſun  - 
is riſing. A firſt ray eſcaped from the mountains 
top, that ſtill conceals the radiant orb from the fight, - 
darts rapidly from one end of the horizon to the 
other. Succeſſive rays ſtrengthen the firſt, The 
face of the ſun is diſengaged by degrees, till. it 
looks, at laſt, in boundleſs majeſty abroad! All 
Nature rejoices in a delightful renovation of life ans 
vigour. The feathered tribes ſalute the bright ſource _ 
of day with their melodious notes. In a word, ever 
living creature is in action, and is ſenſible to new - 
returns of pleaſure and new capacities of enjoyment, 
Mallet has amplified this pleaſing ſubject with the 
moſt beautiful and pictureſque imagery :. 5 


And now pale glimmering on the verge of heaven, 
From eaſt to north in doubtful twilight ſeen, 
A whitening luſtre ſhoots its tender beam ; ART 5 
While ſhade and filence yet involve the ball. 
Now ſacred Morn, aſcending, ſmiles ſerenne 
A dewy radiance, . brightening o'er the world. 
Gay daughter of the Air, for ever young ö 
For ever pleaſing! Lo, ſhe onward comes, 
In fluid gold and azure looſe array d. 
Sun tinctur'd, changefal hues. At her approach 
The weſtern gray of yonder breaking clouds 

. Slow-reddens into flame: the riſing miſts, E 6 
From off the mountain's brow, roll blue away 
In curling ſpires, and open all his woods, 
High-waving in the ſky: th? uncolour'd ſtreaeſmm 
Beneath her glowing ray, tranſlucent ſhines. © _ © 
Glad Nature feels her thro? her boundleſs realm 


: 
* —- 


| Oflife and ſenſe; and calls ſorch all her ſwects, 


| * 
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Fragranceand ſong: From each unfolding flower 
Tranſpires the balm of life, that Zepbyr wafts, 
Delicious, on his roſy-wing-: each bird, 
Or high in air, or ſecret in the ſhade, | 
Rejoicing, warbles wild his matin hymn. -, | 
While beaſts of chaſe, by ſecret inftint mov'd, © 
Scud o'er the lawns, and, plunging into might, 
In brake, or cavern, flumber out the day. | 
Invited by the cheerful Morn abroad, | v2. 
"See, from his humble roof, the good man comes 
To taſte her freſhneſs, and improve her riſe 
In holy muſing. Rapture in his eye, 
And kneeling wonder, {peaks his filent foul, 
With gratitude o *erflowing, and with praiſe! 
Now induſtry is up. The village pours 
Her uſeful ſons abroad to various toil : 
The labourer here, with every nfrdment i 
Of future plenty arm'd; and there the ſwan, 
A rural king amid his ſubject· flocks, | 
Whoſe bleatings wake the vocal hills afar. 
The traveller, too, purſues his early road, 
Among the dews of Morn. Aurora calls : 
And all the living landſcape moves around. 
| But ſee, the flufh'd horizon flames intenſe 
EE With vivid red, in rich profuſion ſtream'd 
O'er heaven's pure arch. At once the clouds afſume 
_ Their gayeſt liveries ; theſe with ſilvery beams 
Fring'd lovely ; ſplendid thoſe in liquid gold : 
And Speak their ſovereign's ſtate. He comes, behold ! 3 
Fountain of light and colour, warmth and life * 
The king of glory! Round his head divine, 
Diffuſive ſhowers of radiance circling flow, 
As o'er the Indian wave up riſing fair 
He looks abroad on Nature, and inveſts, 
Where'er bis univerſal eye ſurveys, 
| Her ample boſom, earth, air, fea,” and * 
In one bright robe, with heavenly tinctures gay. 


The limits of this paper will not permit me to 
make any refletions on two beautiful phenomenons 
of a morning proſpect, which have "aforde. the 


| ports the byppiſe Jubjatia'of deſcription: I mean 


NUMBER XII. I, 


the Dews and the Sun. Of the firſt I have already 
amply treated in a former paper; and the latter ſhall 
be the ſubject of a future one. At preſent, I ſhall 
be content to imagine the Contemplative Philoſo- 
pher in his morning walk, enraptured with the 
beautiful face of Nature, and thus pouring forth the 
devout effuſions of his heart: © Adorable Being In 
the glories of the morning I behold thy infinite wil- _ 
dom and. power. With the foaring lark, whoſe 
ſweet ſong proclaims the approach, of day, I aſpire - 
to thee, 6 God, the Father of the Creation. Ihe 
. Cheerfulneſs and joy that inſpires all Nature, and 
this univerſal renovation of life' and beauty, invite 
me alſo to raiſe my heart to thee, with the moſt 
lively tranſports of gratitude and Joy: At this in- 
ſtant, that the ſun darts its earlieſt rays upon the 
= carth, what millions of thy creatures are. adoring 
= and praiſing thee ! How then can I be inſenſible and 
= ſilent at*this view of univerſal beauty and univerſal 
' -goodneſs? From thee: ſprings. the ſplendour'of the 
= morning, from thee, the great fountain of light and. 
life. Thou alone halt ſpread the horizon with theſe, 
beauteous tints, and given pervading power and 
energy to that ſun. The verdant earth, the ſmiling: 
landicape around, is decorated by thy hand. The 
2 emotions, which the glorious ſcene inſpires, 


e 
G 
hs 


- 
. © - 


pring too from thee, Thou haſt endued me with 
underſtanding, with that celeſtial faculty, Which 
thus enables me to diſcover thee in thy wondrous: 

works. Continue, Beſt of Beings, to protect and 
guide me. Let me not be content with theſe morn<. ' 
ing aſpirations, Beautiful as this. ſolitude is, and: 
charming as theſe reflections are, let me now return 

to ſocial life and to active goodneſs. Ever grateful. - 

to thee, and kind to my fellow- creatures, may a life 
of uniform piety aud virtue be accepted by thee aaa 
the nobleſt hymn of praiſe and adorationn 


— 
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XIII. ON: . | 


{Abbe Sol, curru vitido en qui . 1 
Promis et celas, 18 et idem 5 
Naſceris 


Pair Sun, who with cba bean 2 
another and the ſame, 1 
& from thy beamy car unfold 
The glorious dar,, | | 
Or hide it in chy ſening ray— FRA * IS. 


. fource of day ! ! beſt i image here below. 

Of thy Creator, ever pouring wide, 

From world to world, the vital ocean round, | 

On Nature write with every beam His praiſe, © 
N 7 HOM zo. 


TEE Sun bas been julh filed: the foul of the 
| univerſe, as it not only — all the neceſſaries 

of life, but has a particular influence in cheering the 
mind of man. He can never be ſatiated then, one 
would think, with the glorious ſcenes which the eye- 
diſcovers, Wen this radiant orb ſheds its luſtre 
abroad; nor can imagination ever ceaſe to contem- 
plate, with pleaſure, its wonderful uſe and cena 
importance in the ereation. 

In my preceding paper, I conſidered the riſing of 
; the fun as forming one of the moſt beautiful a | 
- ances in a moraing proſpedt. How ſtriki th 
ſcene when we firſt obferve the fiery rays which the 
Sun ſcatters among the clouds, as harbingers of his 
proach. As the illumination increaſes, the earth 
ſeems all in a glow; and we expect the glorious orb, 
long before he diſcovers himſelf above the horizon.) | 
We i En every moment, that we ſee him. At 
length he — His rays Ert, like lightning, 
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7 che * of Nature, and darkneſs vaniſhes at 


the fight. Man glories in his habitation, and be- 
holds it embelliſhed with renovated beauty. "The 
lawn is refreſhed by the coolneſs of the night, and 
the light of the morning diſplays its inc g ver- 


dure. The dew-beſpangled flowers, that enamel its 


ſurface, glitter in the ſunbeams, and, like rubies 


and emeralds, dart their colours on the eye. The 2 


cheerful birds unite in choirs, and hail, in concert, 
the parent of life. At this enchanting moment, not 
one is ſilent. All Nature is enlivened by his pre- 


ſence, and gladdened by his 8 Millions of glit:- a 


tering inſects awake into exiitence, and flutter in his 
rays. The bleating flocks, and lowing herds, ſa- 
lute che welcome bleſſing. The hills, the valleys, 
and the woods, reſound with rural harmony. All 
that is vocal unites in the general choir ; and all that 
has breath exults in the enlivening influence. In 
man, in particular, the aſſemblage of ſo many plea- 
ſing objects imparts a glowing ſenſation, that Teems 


to penetrate the foul, Who, indeed, can withſtand © 


the rapture of this ſhort interval of enchantment ? 
Who can behold with indifference a ſcene, at once 
ſo magnificent, ſo beautiful, and ſo delightful ?— 
But I am aware that, in my morning walk, I have 
already expatiated on this ſcene; a ſcene, however, 
productive of a pleaſure that will ever bear repeti- 


tion, and of a variety that never can be exhauſted. - 


The Sun, that radiant orb, with which, as a part 
of the planetary ſyſtem * to which our globe belongs, 
we are fo intimately connected, is defined, with re- 
ſpect to us, to be that great luminary which en- 
lightens the world, and whoſe preſence conſtitutes - 


the day. In the infancy of aſtronomy it was reckon- 
ed among the planets; but it is now numbered -* - 


among the fixed ſtars, It appears bright and large 


2 # See No. vir, Reflections on the Solar Syſtem, 
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in compariſon with them; becauſe we keep con- 


ſtantly near the Sun, and are at an immenſe diſtance 
from the ſtars: for a ſpectator, placed as near to any 
ſtar as we are to the Sun, would ſee that ſtar a body 


as lacge and bright as the Sun appears to us; and 


ſpectator, as far diſtant from the Sun as we are from 
the ſtars, would ſee the Sun as ſmall as we fee a 
ſtar, diveſted of all its circumvolving planets; and, 
2 numbering the ſtars, he would reckon it among 
m. e ee | 
The figure of the Sun is a ſpheroid, higher under 
* the equator than about the poles. His diameter is 


computed to be 763,000 miles. His ſolid bulk is 


_ 64 million of times as big as that of the Moon, and 
a million of times bigger than that of the Earth, 
_ His diſtance from the Fart, in round numbers, is 
about g5 millions of miles; a diſtance fo. prodigious, 
that a cannon-ball, which moves at the rate of about 
eight miles in a minute, would be ſomething more 
than twenty- two years in going from the Euch to 
the Sun. This account of the diameter, magnitude, 
and di ſtance of the Sun, is deduced from the deter- 
minations of the moſt eminent aſtronomers in Eu- 


rope, ho were ſent out to the moſt convenient 


parts of the Earth, for the purpoſe- of obſerving the 


tranſits of Venus over the Sun, in the years 1761 


1 | COS PTE ON FEA OBO ED 
The Sun. was generally conſidered by the ancients 
as a globe of pure fire; but, from a number of ma- 
culæ, or dark ſpots, which, by means of a teleſcope, 
may be ſeen on different parts. of his ſurface, it ap- 
pears that this opinion was ill-founded. The ſpots 
conſiſt, in general, of a nucleus, or central part, 
which appears much darker than the reſt, and ſeems 
to be ſurrounded by a miſt or ſmoke ; and they are 
fo changeable in their ſituation and figure, as fre- 
quently to vary during the time of obſervation. 
Some of the largeſt of them, which are found to ex- 
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<ced the bulk of the whole earth, are often to be 
ſcen for three months together; and, when they diſ- 
appear, they have been ſuppoſed to be converted 
into faculæ, or luminous ſpots, which appear much 
brighter than the reſt of the Sun“. About the time 
that the ſolar ſpots were firſt diſcovered” by Galileo, 
forty or fifty of them might be frequently Teen on 
the Sun at- a time; but, at preſent, we can ſeldom 
.obſerve more than thirty; and there have been pe- 
riods of ſeven or eight years in which none could 
be ſeen. 1 | 81 | 1 » # 1 - 25 
Various have been the opinions concerning "the 
nature, origin, and ſituation of the ſolar ſpots: It 
has been imagined, that the maculz are occaſioned 
by ſmoke and opaque matter thrown out by yolca- 
nos or burhing mountains of immenſe magnitude; 
and that when the eruption is nearly ended, and the 
ſmoke diſſipated, the fierce flames are expoſed, an 
appear like faculz or luminous ſpots. M. de la 
Hire imagined the Sun to be in a continual ſtate f 
fuſion, and that the ſpots which we obſerve, are only _ 
the eminences of large maſſes of opaque” matter, * 
which, by the irregular agitations of the fluid, fome-- 
2 But this converſion of the maculæ, or dark ſpots, into the fe- BY 
Iz, or luminous ones, has been denied. Hevelins, indeed, ſupports * 
the opinion; but Haygens declares, that he was never able to difco- 
ver any faculz ; and that all the foundation that he could ſee for the 
notion was, that in the darkiſh clouds that frequently ſurround the 
maculz, little points, or ſparks, brighter than the reſt, are ſometimes © 
diſcerned, Many authors, after Kircher and Scheiner, have generally 
repreſented the Sun's body full of bright, fiery ſpots, whichthey con- 
ceive to be a ſort of volcanos in the body of the Sun; but Huygens,' 
and others of the lateſt and beſt authority, finding that the beſt tele- 
ſcopes diſcover nothing of the matter, agree o explode- the notion of 
faculæ. The cauſe of what have been ſuppoſed: to be ſuth they at- 
tribute to the tremulous agitation of the -yapours near our earth; the 
ſame as ſometimes ſhows a little unevenneſs in the circumference of 
the Sun's diſk, when viewed through a teleſcope. Str cly, then, ? 
the faculz are not eructations of fire and flame, but refraQtions of the _ 
Sun's rays in the rarer exhalations, which, being condenſed in the + - 
neighbourhood of that ſhade, ſeem to exhibit a light greater than that 
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times ſwim upon the ſurface, and ſometimes fink 
and diſappear. Others have ſuppoſed them to be 
co ccaſioned by a number of planets circulating round 
5 the Sun, at a ſmall diftance from his ſurface. But 
Dr. Alexander Wilſon, by attending particularly to 
- the different phaſes preſented by the umbra, or ſhady 
Zone, of a ſpot of an extraordinary ſize, that ap- 
- peared upon the Sun in November 1769, during its 
progreſs over the ſolar diſk, was led to form a new 
and. fingular conjecture concerning the nature of 
_ theſe appearances: which he ſeems afterward to 
have confirmed and eſtabliſhed by repeated obſerva- 
tions. The reſults of theſe obſervations are, that 
the ſolar maculz are cavities in the body of the Sun 
that the nucleus, as the middle or dark part has 
been uſually called, is the bottom of the excavation z 
and that the umbra, or ſhady zone, uſually ſurround- 
7 it, is the ſhelving ſides of the cavity. Dr. 
ilſon appears not only to have aſcertained the 
reality of theſe immenſe excavations in the body of 
the Sun, but to have pointed out a method of mea- 
ſuring the depth of them. He eſtimates, in parti- 
cular, that the nucleus, or bottom of the large ſpot 
abovementioned, was not leſs than a ſemi - diameter 
of the earth, or about 3000 miles below the level 
of the Sun's ſurface; while its other dimenſions 
were of a much larger extent. From his obſerva- 
tions it may be further inferred, that the body of the 
daun, in the depth of the nucleus, either emits no 
light, or emits ſo little as to appear dark, when ſeen 
at the ſame time, and compared with that reſplen- 
dent, and probably, in ſome degree, fluid ſubſtance 
which covers his ſurface. This manner of conſider- 
ing theſe phenomenons naturally gives riſe to many 
curious ſpeculations and inquiries. It is natural to 
ingquire, for inſtance, by what great commotions 
this refulgent matter is thrown up on all ſides, ſo as 
0 POTS TR OR ET part of the Sun's | 
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body, which was before covered by it? What is the 


nature of this ſhining matter? And why, when the _ | 
excavation is formed in it, is the luſtre of this ſhin= 
ing ſubſtance, which forms the ſhelving tides of the 


cavity, ſo far diminiſhed, as to give the whole the 
appearance of a ſhady zone, or darkiſh-atmoſphere, _ 
ſurrounding the denuded part of the Sun's body? 


But for a more ample detail of Dr. Wilſon's obſer- | 


vations on the whole ſubject, I muſt refer my rea- 
ders to the Philoſophical Tranſactions, vol. Ixiv. 
The motion of the maculæ is from eaſt to weſt, - 
and as they are obſcrved to move quicker when-they - 
are near the central regions, than when they are 


near the limb, it follows that the Sun muſt be a 


ſpherical body, and that he revolves on his axis. 
The time in which he performs this revolution, as 
obſerved by Caſſini, is 25 days, 14 hours, and 8 
minutes. — j „ F 
Beſide the ſolar ſpots, the zodiacal light is a ſin- 
gular phenomenon which accompanies the Sun, and 
is uſually attributed to his atmoſphere. It begins 
to appear a little. before ſunriſe, and fzems at firſt 


like a faint, whitiſh zone of light, reſembling the 


milky way, with its borders ill-terminated, and 
ſcarcely to be diſtinguiſhed from the twilight, Which 
is ſeen commencing near the horizon; It is then 
but little elevated, and its figure nearly agrees with - 
that of a flat lenticular ſpheroid, ſeen in profile. As 
it riſes above the horizon, it becomes brighter. and 
larger to a certain point, after which the approach 
of day renders it gradually leſs apparent, till it be- 
comes quite-invifible-. .- 22475 Aint gs pact 


From this philoſophical account of we non ad —— 
the principal phenomenons which he exhibits, the 


next and moſt obvious inquiry is into his pervading 
energy and eſſential importance in the creation, | 


particularly to our globe. But nothing can equal 


vrhat Thomſon has ſaid- upon this ſubject, in his > 


7 
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beautiful Hymn to the Sun. I refer wy readers, 
u 


therefore, to this, not only as a poetical illuſtration, 
but as the nobleſt account that has ever been given, 


hg * 
orb. 

7 
a F 


- 4 , 1 
d - - 
— : 5 
% — a | 
p " - o — re ww 
1 a — ” 7 * 


7 1 * 


2 Wr. on THE" NATURE or LIGHT. 


| Faire of beings ! firſt created light! 

Prime cauſe of beauty for from thee alone, 

The ſparkling gem, the vegetable race, 

The nobler worlds that live and breathe, their charms, 

The lovely hyes peculiar to each tribe, 

From thy unfading ſource of ſplendour draw! Pry 
In thy pure ſhine, with tranſport I ſurvey” © 
This firmament, and thoſe her rolling worlds, 

Their W ere oy and motions. e e 


WE. experience, every- moment, the utility of 
that light which inveſts our globe; but there is not 

a ſubject, concerning the nature of which ſuch a 
intlary of opinions have been formed. Light is 
defined to be that ſenſation occaſioned in 5 — mind 
by the view of luminous bodies; or, that property 
in bodies, whereby they are fitted to excite thoſe 
ſenſations in us. The Greeks conſidered li ght as 
an accident, or property, reſulting from a firſt 
principles of things; and Des Cartes defines it to 
be a globulous matter, diffuſed through the uni- 
verſe; which being impelled by the ſun, ſtrikes 


upon our eyes, in the ſame manner as a ſtaff, that 


is puſhed at one end, preſſes in the ſame inſtant at 


pots and conjecture; our immortal Newton had 


” 


56ho, rather. But Des Cartes, and the ancient phi- 
in particular, ſpoke. the language of hy- 
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2 © NUMBER xLIV.. | ns A. 
recourſe to experiment and obſervation. The rays © 
of light, according to him, are ſmall corpuſcles, or” 85 
particles of matter, emitted with excceding celerity” 
from the luminous body; with a' velocity fo im- _ 
menſe, indeed, as to enable them to move at the in 
conceivable rate of 11,000,000 miles in a minute. 
Mr. Roemer, a Daniſh philoſopher, was the firſt + 
who ſhowed, that light is about eight minutes in its 
paſſage from the ſun to the earth. This idea was 
firſt ſuggeſted to him, by obſerving the eclipſes of 
Jupiter's moons, by which it appeared, to a demon- 
ſtration, that the motion of light is not inſtanta- 
rneous, but progreſſive, or ſuch as would carry it 
W through a- ſpace equal to the radius, or ſemi- dia- 
meter of the earth's annual orbit in about eight mi- 
nutes of time : ſo that if the ſun were annihilated, 
we ſhould ſee him for eight minutes afterward, and 
if he were created again, it would be eight minutes 
before we ſhould ſee him. The minuteſt particles, 
which are thrown off from the body of the ſun, 
move through a ſpace of 9 5,000,000 miles in eight 
minutes, which is about a million of times ſwifter 
chan the motion of a cannon-ball, when it is firſt - 
projected from the mouth of the piece: a rapidity; . 
too great for the imagination to follows or the eh 
to comprehend. 
The wonderful diviſibility of the parts of miat- — 
ter is no where more apparent, than in the minute 
neſs of the particles of light. Dr. Nieuwentyt hass 
computed, that an inch of candle, when- converted _ ” © 
into light, becomes divided into 269,6 17, 40 parts,! 
with 40 ciphers annexed ; at which rate there muſt 
iſſue out of it, when burning, 418, 560 partieles, 
with 39 ciphers more, in the ſecond of a minute; 
which is vaſtly more than a thouſand times a thou 
ſand million times the number of ſands the whole © - _ 
W <arth can contain; reckoning ten inches N 3 
and that 100 ſands are equal to one foot. r 
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ity of light, or the h 


ſiſts of vibrations pr 
through a ſubtile etherial medium. 
the names of Euler and Franklin, whoſe arguments 
have been combated by Dr. Horſley, Mr. Melville, 
and others. But an account of their reaſonings on 
this ſubject, would neceffarily lead me into a diſ- 
- quifition much too abſtruſe for the popular and 
intelligible manner in which I wiſh to conduct this 
paper. Sir Richard Blackmore, in his beautiful 
philoſophical poem on the Creation, thus alludes to 
the difficulties which attend the ſubject: 


Behold the light emitted from the ſun! 
miliar, and what more unknown? 
While by its ſpreading radiance it reveals 
All Nature's face, it ſtill itfelf conceals 
See how each morn it does its beams diſplay, 
And on its golden wings bring back the day! 
_How ſoon th'effulgent emanations fly 


What more 
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265 CONTEMPLATIVE PHILOSOPHER. - 
It muſt be acknowledged, that 
and objections have been urged againſt the material- 
heſis of light, conſiſting of 
ſmall particles emitted from luminous bodies; and 
that many eminent philoſophers, both foreigners and 
Engliſh, have recurred to the opinion, that light con- 
opagated from the luminous body, 
Among theſe are 


Through the blue gulf of interpoſing ſky y: 


How ſoon their luſtre all the region fills, 
Smiles on the vallies, and adorns the hills! 
Millions of miles, fo rapid is their race, 


To cheer the earth, they in few moments paſs. 


Amazing progreſs! At its utmoſt ſtretch, 
What human mind can this ſwift motion reach? 


But if, to ſave ſo ſwift a flight, you ſay, 


The ever rolling orb's impulſive ray 


On the next threads and filaments does bear, 


Which ſorm the ſpringy texture of the air; 
That thoſe ſtill ſtrike the next, till to the fight” 
The quick vibration propagates the light; 


*Tis ſtill as hard, if we this ſcheme believe, 


5 The cauſe of hght's ſwift progreſs to conceive. 


14 


many difficulties 


of which becomes ſenſible to the eye, by means of a 


1 . 7 0 

That light, however, is a real ſubſtance, not- 
withſtanding the objections that have been urged 
againſt this hypotheſis, ſeems to be eſtabliſhed by _ 
the phenomenons of the Bologman ſtone, and of 8 
other ſubſtances, which poſſeſs the remarkable pro— 
perty of imbibing light, of retaining it 75 ſome | _ 
time, and afterward of emitting it. © Ik 

The doctrine of the materiality of light is further _ 
confirmed by thoſe experiments, which demonſtrate, - 2 
that the colour and inward texture of ſome bodies 
are changed, in conſequence of their being expoſed _ 
to the light. Among various brain of this 
kind, was that made by M. Duhamel, who found 
that the juice of a certain ſhellfiſh in Provence con- 
tracted a fine purple colour when expoſed to the <2 
== light of the ſun, and that the ſtronger the 7 3 
more ſplendid was the colour. Pieces of cl 
= dipped in this liquor, and expoſed to the ſun, = $5 
came red, although they were ncloled in glaſs; but 2 
they acquired none of this colour in the ſame ex 
— ure, if they were covered with the thinneſt plates 
metal. 


The expanſion or extenſion of any portion ol 
light is inconceivable. Dr. Hook ſhows, that it is 
as unlimited as the univerſe; proving it from the | 
immenſe diſtance of ſome of the fixed ftars, the light 


» — 


teleſcope. He adds, that they are not the great bo- 
dies only of be fun or fars that ar thus liable to dif 


a 2 The Bolognian, or Bononian tone, is a ſmall, gray, -ſoft, Body, 
fibrous, ponderous, ſulphureoug ſtone, about the bigneſs of a 4 
walnut. "When broken, it has a kind of e, or a {parry talc vi- To 
in. It is found about Bologna, or Bononia, in Italy, and, when duly | 
2 makes a ſpecies of phoſpborus.—The diſcovery was made 
in 1630, by Vincenzo Caſciarolo, a chymiſt, who, having found 
ſome pieces in a river, carried them home, io. hopes, by the fire, ü 
extract filver from them; but, inſtead of what he expected, be fun 
that admirable rel they exhibit, which confifts in this, that 3 
being expoſed to the rf nnn. . . 
or eight hours in the dark. | | 
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perſe their light through the vaſt expanſe of the uni- 
verſe, but the ſmalleſt ſpark of a lucid body muſt, _ 
do the ſame, even the ſmalleſt * ſtruck from 2 
-  ftcel by a flint. | 
825 Sir 10 aac Newton 8 that bodies and light 
a mutually upon each other; bodies on light, in 
emitting, refleting, refracting, and inflecting it; 
and. light on bodies, by heating them, and putting 
. _ _ their parts .into- a vibrating motion, in which heat 
- principally conſiſts. For all fixed bodies, he ob- 
ſerves, when heated beyond a certain degree, emit 
light, and ſhine ; which ſhining, &c. appears to be 
owing to the vibrating motions of their parts; and 
all bodies, abounding in earthly and ſulphureous 
- particles, if ſufficiently agitated, emit. light, which 
- way ſoever that agitation "be effected. hus, ſea- 
water ſhines in a ſtorm; quickfilver, when ſhaken 
in vacuo; cats, or hatfes, when rubbed in the dark; 
f 8 wood, fiſh, and fleſh When putrefying. 
| kt proceeding from putreſcent animal and ve-. 
| peak, ſubſtances, as well as from glowworms, is 
mentioned by Ariſtotle. Bartholin mentions four 
>, "kinds of luminous inſects, two with wings, and two 
without; but it is aſſerted by travellers, that in hot 
7 Es climates, they are found in much greater numbers, 
and of different ſpecies. In particular, on the river 
Menam, whichrruns through Siam, a vaſt number 
of thoſe inſecte, called fire- flies, make a e ; 
- appearance in the night: 
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On Menam's orient frcam, that vightly ſhines 
: With inſect- lamps. . THOMSON... 


* 


3 There is one property of light, called refraftion, 
3 I will mention here, becauſe it is capable of a 
very eaſy and familiar illuſtration, and will account 
for a very common, but ſeemingly extraordinary 
- © phenomenon. Wben a ray of light paſſes out of 
CS... mein into another, i it is . or r turned 


- 


N - n = 7 
out of its firſt courſe, actording as it falls more or 1s 


leſs obliquely on the refracting ſurface which divides ' 
the two mediums. Any perſon may exemplify this 

by the following experiment: put- a ſhilling in an 

empty baſin, and retire to ſuch a diſtance, that the 


edge of the baſin ſhall juſt hide it from your ſight; 


then keeping yourſelf ſteady, let another perſon fill the 
veſſet gently with water; and, as the water riſes to- 
ward the top, the ſhilling will become more and 
more viſible, till, at length, the whole of it will be 


diſtinctly ſeen, appearing. as if it had been raiſed 9 


above the bottom of the baſin. 

This proves, that the rays af light are refracted, 
or bent downward, in their paſſage out of the water 
inta the air; and as ticy now come to the eye in a 
more oblique direction, the object muſt neceſſarilix 


appear to be elevated, and in a different ſituation : - 


from that in which it was really placed. The fame 


thing may alſo be ſhown thus: place the baſin in £ 


ſuch a manner, that the ſun. may. ſhine obliquely. on 


it, and obſerve where the ſhadow of the rim Ale I 
upon the bottom; then fill it with water, and we 


ſhadow will not extend fo far as it did when the 


veſſel was empty; Which ſhows that the rays bave I 


changed their direction, by paſſing out of one me- 


dium into another of a different denſity. ki 


+ The lefs obliquely the rays fall, the leſs they will 7 8 | 


be refracted; and if they fall perpendicularly, they 


a will not be refrcacted at all. For, in the laſt ex- 


periment, the higher the ſun xiſes, the leſs. will be 
the difference between the places, where the edge f 


the ſhadow falls, in the empty and full baſin. And | 


if a ſtick be laid acroſs the baſin, and the ſun's rays _ 
be reflected perpendicularly into it from a looking- 
glaſs, the ſhadow of the ſtick, will fall upon the ſame 
part of the bottom, whether the baſin be full or 
empty. The ſame effects will alſo take place, when 
the experiment is performed with any other fluid: 


1 — 
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but the denſer the medium, the more will light be 
refracted in paſſing through it. 
=_ From theſe een it will readi ly appear, 

- ____ _ that objects can ſeldom be. ſeen in their true places. 

Me are deceived by every thing around us: the 
ſight is no leſs ſubject to error than the reſt of our 
ſenſes : they all contribute to our, pleaſure, and pro- 
| mote our happineſs by various means. In conſe- 
gqauence of this pr operty of refraction, we enjoy the 

= Fight of the fn when he js really below the horizoty 
for alittle time before his 4 and for a little time 

| after his ſetting, This is alſo the cauſe which pro- 
duces the crepuſculum, or . i Fra evening 
twilight: for the rays of the ſun, in falling upon the 
higher part of the atmoſphere, are reflected back to i 
our eyes, and form a faint light, which gradually Wl 
augments till it becomes day. It is in thoſe brilliant 
colours which paint the clouds, before the riſing of the 
ſun, that the poets have placed Aurora, or the goddeſs 
of the morn: ſhe opens the gates of day with her 
roſy fingers; and the daughter of the Air and of the 

Sun has her throne in the atmoſphere, ' _ 

Had no ſuch atmoſphere exiſted, the rays of light 
would have come to us in ſtraight lines, and the ap- 
hy mars and diſappearance - of the ſun Would have 

n inſtantaneous; we ſhould have had a fudden 

__ © tranſition from the brighteſt ſunſhine to the moſt 
profound darkneſs, and from thick. darkneſs” to, a 
blaze of light. Refraction, therefore, is extremely 
uſeful, not only as it prepares us gradually for the 
light of the ſun, but as it occaſions twilight, and 
thus prolongs the duration of the day. Nature has 
eſtabliſhed theſe gradations,. to heighten our plea- 
ſures by variety: the ſcene. is perpetually changing, 
but the order of things is immutz ble. 

With what exalted ſentiments of devotion ought 

the Contemplative Philoſopher to conſider the va- 
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light! We find it to be little leſs than the life ang 
pleaſure of all animated beings. Of what benefit, 
indeed, could life be; what pleaſure, what comſort 
could we enjoy, in the horrors of perpetual dark - 
neſs? How could we provide ourſelves. with food. 
and the other neceſſaries o: life ? Ho could we _ 
tranſa& the leaſt buſineſs? How could we corre 
pond with each other, or be of the leaſt reciprocal - 

' ſervice, without light, and thoſe admirable organs 
of the body, which the Omnipotent Creaton has 
adapted to the perception of this ineſtimable benefit? © + + 

But it is unneceſſary to enumerate the inexpreſſi- 
ble advan of a bleſſing, of which the moſt in- 
attentive of mankind muſt be ſenſible, What is 

applied to Wiſdom, in the book called The Þijdom - + 
of Salomon, „She is a pure influence flowing from £2 
the glory of: the Almighty—ſhe is the brightneſs of - _ 
the everlaſting Light”, has been applied by Milton 

to Light, with the moſt beautiful-prapriety © <1... =o} 


Bright effluence of bright efſence ificreate. 


In a word, when we conſider the wonderful 
beauty and pleaſures of which light is the eſſential 
fource, with how much is ſtill involved in myſtery, . * 
notwithſtanding the moſt diligent inquiries into its 
nature and properties, by the moſt illuſtrious phi- 
loſophers, well may we enclaim in the beautiful 
language of Thomſon: N : 3 


| How then ſhall E attempt to ſing of Him © © 

Who, Light Himſelf, in uncreated light _ 

Inveſted deep, dwells awfully retir d | | 
From mortal eye, or angels purer kenn _— 
Whoſe fingle ſmile has, from the firſt of time 
Fill'd, overflowing, all yon lamps of heaven, 

That beam for ever through the boundleſs ſky : 
Bat, ſhould He hide his face, th* aſtoniſh'd fin, 
And all tt extinguiſh'd flars, would looſening reel 
Wide from their ſpheres, and Chaos come again. 


1 
: 
£ 
* 
5 
; 
2 
bod 
* J 
ap 
8 


32 CONTEMPLATIVE PHILOSOPHER. 


— 


3 — 


. XLV. oN COLOURS. 


-Ocloars' are but the phantoms of the day, - 
With that they re born, with that they fade away; 
Like beauty” s charms, they but amuſe the ſight, 
Dark in themſelves, till by reflection bright 3  - + 
With the ſun's aid to rival him they boaſt, 
But light W in their own ſhades are loſt. 


"THE i inquiry, in my ſomes paper, into the na- 
ture and properties of light, leads me to conſider 
next. the admirable relations which the Deity has eſ- 
tabliſhed between light itſelf and the ſurfaces of dif- 
ferent bodies, whence proceed the various e 
nons of colours. 
Different are the opinions of ancient and modern 
authors, and of the ſeveral ſes of philoſophers, with - . 
regard to the nature and origin of the phenomenon 
Colour. The moſt popular opinion was long that 
of Ariſtotle, who maintained colour to be a proper- 
ty reſiding in the coloured body, and to exiſt inde- 
KA bn of light. But to this doctrine it was ob- 
jected, that the neck and feathers of a pigeon or a 
peacock, change their colours, according to their 
poſitions. Thus Lucretius: 5 


c Pluma columbarum quo pacto in ſole videtur, &c. 
| : LIB. 11. 800—806, | 


: The plumes that go around the pigeon's head 
Sometimes look briſker with a deeper red; 
And then, in different poſitions ſeen, 
Show a gay iy, all intermix'd with green: 
And fo in peacocks tails, all fill'd with light, 
| The colour varies with the change of- fite. CREB on. 


It is now univerſally admitted, that colour is a 
property inherent in light, whereby, according to 
. „ 0 2 f 3 _- 
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the Ast ſizes and magnitudes of its TRY, it exũxx 


cites different vibrations in the fibres of the optic 
nerve; which, propazated to the ſenſorium, affect 
the mind wich diffcreat ſenſations.” Or-colour may. 


be defined a ſenſation of the foul, excited by the ap- 


plication of light to the retina of the eye; and dif- 


ferent, as that light differs in the degree of its re- 


frangibility, and che e of its pen yy 
ts. . 


— 


The philoſophy of colours is not unnoticed by the 


poets: Couley, in Fare thus in - Lig, 
in a beautiful . 


All the world's A ion that delights o our eyes, 8, HE: 
Is but thy ſeveral liveries: - 5 
Thæœu. the rich dic on them beſtow'ft, 8 


Thy nimble pencil paint'ſt the landſcape as thou ben. 


A crimſon garment in the roſe thou wear'ſt-; 
A crown of ſtudded gold thou bear ſt; N 
The virgin lilies, in their White, WE. 
Are clad but with the lawn of almoſt naked Bb. 


— 


The violet, Spring's little infant, ſtands 


Girt in thy purple ſwaddling- bands: 5 5 
On the fair tulip thou doſt dat: GY 


P -- 


Thou clota'ſt ar in a gay and party=colour'd coat. 2 5 
With flame condens'd thou doſt thy * fix, 22 


And ſolid colours in it mix; 


- 


© Flora herſelf envies to ſee 
Flowers fairer than her own, and docile 0 as . 


Thus Thomſon i in his deſeription of the rainbow.:- | | 


Refracted from yon eaſtern cloud, 2 
Beſtriding earth, the grand ethereal bo 7 
Shoots up immenſe; and every hue malolds, . : we HRS... 
In fair proportion running from the d, 
To where the vi'let fades into the ſæy. 85 750 $i ; 
Here awful Newton, the diſſolving clouds Peg 5 
Form, VOY on the ſun, 3 prifin 5. nnd es 
8 . Gs SOR Fig 
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And to the ſage · inſtructed eye unfold 3 
The various twine of light, by thee diſclos'd 
From the white mingling maze. : | 


1 And more copiouſly ſtill, in hit poem tothe memary 
2 neee philoſopher : 


. Light itſelf, which every thing diſplays, 5 
| Shone undiſcover'd, till bis brizhter mind Ex | 
. *_ Untwiſted all the ſhining robe of day ; J 
And, from the whitening undiſtinguiſhed blaze, | 
Collecting ev'ry ray into his kind, — 
To the charm*d eye educed the gorgeous train 
Of parent colours. Firſt the flaming red 
 _ Sprung vivid forth; — e orange next; 2 oy 
And next delicious y ; by whoſe ſide | 7 
Fell the kind beams al all refreſhing green. SS 
I ben the pure blue, that ſwells autumnal Nes, 
Ethereal play'd; and then, of ſadder hue, 
© x Emerged the deepen'd indigo, as when. 
| The heavy-ſkirted evening droops with froſt. 
- - - While the laſt gleamings of refracted light 
Dy in the fainting violet away 
Theſe, when the clouds diſtil the roſ ſhower, 
- Shine out diſtin& adown the wate Snug 
While o'er our heads the dewy vi bends | 
* © Delightful, melting on the fields beneath. 
Myriads of mingling dies from theſe reſult, 
And myriads ſtill remain; infinite ſource 
; Of beauty, ever bluſhing, ever new! 
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But from poetical illuſtrations T ſhall . to a 
more minute diſcuſſion of this ſubject. A ray of 
a light falling upon a glaſs priſm, breaks there, and, 

is divided into ſeven principal rays, each of which 
bears its proper colour. The oblong image which 
this ſort of refraction produces, affords ſeven colour- 
ed ſtripes, diſtributed in a regular order. The firſt, 
reckoning from the upper part of the image, is red; 
the ſecond, orange; the third, yellow; the fourth, 
Sat ; the fifth, blue; the ab, . 3 the ſe- 3 
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was violet. Theſe Itripes do not glare; butthe.- 


eye paſſes from the one to the other by gradations 
or ſhades. 


The rays which bear the higheſt colours, as the 
that break, re- 

frat, or curve the leaſt in the priſm. They are 
alſo ſuch as reflect the ficſt, on inclining the juſtru- + | 
| ment. And hence it follows, that each ray has its 
eſſence or degree of refrangibility. If one of theſe 
rays is made to paſs through ſeveral on at the 

ſame time, it will afford no new colou but wilt 
is an 
invincible proof of its immutability; for colours are 


red, orange, and yellow, are thoſe that 


conſtantly retain its primitive colour. 


not merely modifications ariſing from refraction or 


reflection, but immutable properties, and ſuch * ; #-- 


belong to the nature of the rays. 


Tf a lens be preſented to ſeven rays divided by ths 5 5 
priſm, they will be reunited into a Be. ray, which 
will exhibit a round image of a ſhining white. If 


only five or ſix of theſe rays be taken wich the lens, 


in produce but a-duſky white. Two rays nl 
Wy reunited, will afford à colour that partakes of bot. 


A ſtream of light, therefore, is a eluſtet ofeveh rays, 


whoſe reunion forms white, and the diviſion of which 


produces ſeven principal and immutable colours. 
What then is the ſource of that infinite diverſity 
of colours, which cauſes ſuch variety in bodies, and 


embelliſhes every part of our abode ? From certain 
lamellz, or thin particles, that compoſe the ſurface 


of bodies, and which are ſo many little . va 


1 riouſly inclined, that break the {ar reflect 


different colours. Gold divided into very thin 


| N plates, appears blue, when oppoſed to broad day- 2 


light. Thoſe matters which corrode and ſplit the 
maſs of parts, change their complexions; and, con- 
ſequently, the greater or leſs thickneſs of the lamellæ 


or thin plates, 3 . to pays r 
of colours, | | 
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© Whence that beautiful azure which 
tinges the of heaven? The ground of the 
2 is black; and this ground viewed through © 
the body of air that ſurrounds us, muſt N blue 


775 to us by tranſmiſſion. 


Whence proceeds the ſmiling en that adorns 
the fields, and delights the eye? The lamellæ of the 
ſurface of plants are made and diſpoſed in ſuch a a 
manner, that they-emit only green rays, while they 
Ts e a 5 paſſage to other rays. If green more 
| ly pleaſe the fight, it is becauſe it holds an 
j tum between the ſeven principal colours. 
45 — who can be inſenſible of the care that Nature 
bas taken to depart from uniformity in this caſe, by 
multiplying the ſhades of green into ſuch an inal 
variety. Some writers of great diſtinction have 
made it an argument for Providence, that the whole 
earth is covered with green rather than with any 
other colour, as being ſuch a right mixture of light 


and ſhade, that it comforts and ſtrengthens the eye, 


' Inſtead" of weakening and grieving it. The poets, 


| n = therefore, apply to this particular colour the epithet 


cheer ful's and by Thomſon it is $ thus e 


5 | Gay Green! | 

Thou ſmiling Nature's univerſal robe 
Uyited light and ſhade! where the ſight dwells 
With growing ſtrength, and ever new delight! 


The rainbow, that beautiful phenomenon, diſ- 


ors at once all the colours of the priſm. How 
enchanting are the beauty and vivacity of its ſhades !' 


One might imagine that Nature, muſt have been at 


- vaſt expence to > form ſuch a magnificent arch; but 
philoſophy teaches us, that ſome drops of water, on* 

Which the light breaks and reflects in different an- 
.  gles; are the ſole cauſe of the glorious ſpectacle. oy 
- What. ſplendour in the gliding of ſome inſects! 
What 8 in the * of fiſhes ! n. al. 
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ways magnificent in deſign, but frugal in execution, 
produces theſe briliant decorations with little colt. 
She applies only a brown and pretty thin ſkin ona 
whitiſh ſubſtance: this ſkin performs the office f 
varniſh to our gilded + ſkins: it modifies the rays _ 

which iſſue from the ſurface it covers. Theſe ob= 
ſervations have been extended alſo to the leaves of 
plants, the enamelling of flowers, and to the colour= _ _- 
ing of fruits. In a word, the nature, origin, and 
properties of colours, in all their infinite varieties, | 
would afford inexhauſtible ſubjects of contempla- 
tion; curious to the ſpeculative inquirer, and in- 
ſtructive to the virtuous philoſopher 
[ ſhall conclude this philofophical diſquiſition witii 
ſome moral reflections from an elegant writer, W uo 
adduces the beauty ſo apparent in the whole rea- 
tion, as an argument of the benignity of the: Great 
Creator to mankind. He has made every thing 
that is beautiful in all other objects pleaſant, or rater 
bas made ſo many objects appear beautiful, that he 
might render the whole creation more gay and de- 
lightful. He has given almoſt every thing about us 
the power of raiſing an agreeable idea in the imagi= * 
nation: . ſo that it is impuſſible for. us to behold Ris 
works with coldneſs or indifference, and to ſurvey ſo +": 
many beauties without a ſecret ſatisfaction and com- 
placency. Things would make but a poor appear- 
ance to the eye, if we ſaw them only in their proper 
figures and motions. And what reaſon can we af- - 
ſign for their- exciting in us many of thoſe ideas 
which are different from any thing that exiſts in the- 
objects themſelves (for ſuch are light and colours; 
were it not to add ſupernumerary ornaments to te 
univerſe, and make it more agreeable to the imagina= © 
tion? We are every where entertained with pleaſing  * 
| ſhows and apparitions, we diſcover imaginary glories - 
in the heavens and in the earth, and ſee ſome of this 
viſionary beauty poured out upon the whole creation; 
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38 CONTEMPLATIVE PHILOSOPHER. 
but what a rough unſightly ſketch of nature ſhould 
we be entertained with, ad all her colouring diſap- 

pear, and the ſeveral diſtinctions of light and ſhade 
vaniſh? In ſhort, our ſouls are at preſent delight- 
- fully loſt and bewildered in a pleaſing deluſion ; and 
we Walk about like the enchanted "hc in a romance, 

who ſees beautiful caſtles, woods, and meadows ; 
and, at the ſame time, hears the warbling of birds, 
and the purling of ſtreams; but, upon the finiſhing 


of ſome ſecret ſpell, the fantaſtic ſcene breaks up, and 


the diſconſolate knight finds himſelf on a barren 
heath, or in a folitary deſert. It is not improbable 
but ſomething like this may be the ſtate of the foul 
after its firſt ſeparation, in reſpect to the images it 
will receive from matter; although, indeed, the ideas 
of colours are fo pleaſing and beautiful in the imagi- +. 
nation, that it is poſlidle the ſoul will not be deprived © 
of them, but perhaps find them excited by ſome other 
occaſional cauſe, as they are, at preſent, by the dif- 
ene impreſſions of the ſubtle matter on the organs 
of ſight”. 
$4 heſe refleQions, which diſcover ſuch a delicate 
gy to the beauty of nature, and which contain - 
agpy uſtraon of the author's idea, are 
grounded upon the doctrine of Mr. Locke, that light 
and colours, as apprehended by the imagination, are 
only ideas in the mind, and not 6 that bave 
* exiſtence in matter. | ts 
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Wich thought from prepoſſeſion "I refles © 
On ſolar rays, as as the light reſpect. - 

The beams of light had been in vain diſplay'd, 

Had not the eye been fit for viſion made: 

In vain the Author had the eye prepar d 

With fo much ſkill, had not the light appe ad. 
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LUCRETIUS is the only bard I can recollect, 
who has ornamented the . philoſophy of viſion with 
poetical illuſtration, But his theory, which was 
that of his maſter Epicurus, however beautiful in 
poetry, has long vaniſhed before the accurate re- 
ſearches and ſuperior attainments of the moderns. . 


If the conſtruction of the univerſe were not ſo © 
evident a proof of the exiſtence of a ſupreme! wiſe _ 


and benevolent Creator, as to render particular ar- 


guments unneceſſary, the ſtructure of the * might 


be offered as one, by no means the leaſt. Fhis in- 
ſtance, among numberleſs others, demonſtrating, 
that the moſt exquiſite performances of art are i 
nitely ſhort of thoſe which are continual y produced 
by the Divine Mechanic. by 
Of all the « fakes, the ſight is that which furniſhes 
the ſoul with the quickeſt, moſt extenſive, and moſt- 
varied perceptions. It is the fertile ſource of the 
richeſt treaſures of FO e and it is to that 
owes the ideas of beauty, 
and of that varied unity which enchants it. | 


Our fight (as obſerved by an admirable Sree)” 4 


is the moſt perfect and delightful of all our ſenſes. 


It fills the mind with the largeſt: variety of ideas, Fg 
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- converſes with its objets at the greateſt diſtance, 
and continues the longeſt in action, without being 


tired or ſatiated with its proper enjoyments. The 
ſenſe of feeling can indeed give us a notion of exten- 


hon, thapts ant all other's that enter at the eye, 


at 5 except colours; but, at the ſame time, it is very 
much ſtraitened and confined in its operations, to 


the number, bulk, and diſtance of its particular ob- 


jects. Our ſight ſeems deſigned fo ſupply all theſe 
defects, and Ps be conſidered as a more delicate 
= and diffuſive kind of touch, that ſpreads itſelf over 


an infinite multitude of bodies, comprehends the 


largeſt figures, and brings into our reach ſome of 
dhe moſt remote parts of the univerſe. 


Nigbt has gradually withdrawn her ſable curtain 
from the face of the earth. Aurora proclaims the 
approach of the glorious ſun. He appears, and all 
nature ſeems to have received a new creation. What 


majeſty 1 what - pros what ow” what, co- 
lours! 

But by what ſecret capa are my eyes made 
capable of communicating to me ſuch lively, varied, 
and infinite perceptions? How do I] diſcover with 


ſo much BENNY, and quickneſs every object that ſur- 


__ rounds me? 


The eye is compoſed of ſeveral tunics, or coats, 
one within the Re and is filled within with tranſ- 


parent humours of different refractive denſities. The 

external tunic, called the ſclerotica, is white on the 
anterior part, except a circular portion immediately 
in front, which is tranſparent, and more convex than 
the. reſt of the eye: this tranſparent part is called the 


cornea. Jmmetiately adherent to the ſclerotica with- - 


in, is the choroides, or uvea, which, at the Tircum- 


ference of the cornea, becomes the iris, being ex- 


panded over great part of its ſurface, though not 
contiguous to it. The 7ris is compoſed of two 
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2 *  —NUMBER XLII. „ 
radii of a circle, toward its centre, and the others . 
form a number of concentric .circles round the ſame 
centre. The central part of the iris is perforated, - 
and the orifice, * which is called the pupil, is of no 
| conſtant magnitude; for, when a very luminous ob- 
ject is viewed, the circular fibres of the iris con- 
tract, and diminiſh its orifice; and, on the other 
hand, when objects are dark and obſcure, the radial 
fibres of the iris contract, and enlarge the pupil, fo _ 
as to admit a greater quantity of light into the ee. 
The iris is variouſly coloured in different perſons, 
but according to no certain rule. In general, they 
whoſe hair and complexion are light- coloured, have 
the iris blue or gray; and, on the contrary, oy 
whoſe hair and complexion are dark, have the iris | 
of a deep brown. But what ſpecific difference this 
may occaſion in the ſenſe, or whether any at all, is 
not diſcoverable. Within the wvea is another mem 
| brane, which, at the circumference of the "cornea, : 
becomes fibrous, and is called the ligumentum ciliare. 
This ligature is attached to the circumference of a 
double convex lens, whoſe axis correſponds with tile 
centre -of the pupil, and which, by means of the. 
fibres, can be altered, in a ſmall degree, in poſition, © 
and perhaps in figure. This lens is termed the 
cryſtalline humour; and is included in a very ſtrong  . 
and tranſparent membrane called the arachnoides. 
| Between the cryſtalline humour and the cornea is 
contained a clear tranſparent fluid, called the aque- 
* ous humour; and between the cryſtalline humour 
and the poſterior part or bottom of the eye, is in- 
cluded another clear tranſparent fluid, which is called 
the vitreous humour, The refractive denſity of the 
cryſtalline is greater than thoſe of the humours that 
ſurround it. On the fide next to the noſe, a nerve” 
is inſerted in the bottom of each eye, about twenty= _ -- © 
five degrees from the axis of the-cryſtalline, which. 
after entering the eye, is ſpread into an exceeding 3 
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à certain motion of the optic nerve, mide in the 


And thus, all the modern philoſophers, whether 


- collected in their paſſage, through the coats and 
- _ bumours before-mentioned, to the retina ; and thus 
_ » ftriking, or making an impreſſion, on ſo many points 


bY char perſpective, It will be like a moving picture 
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fine coat of network, "termed the retina. Laſtly, a 

very black mucus or ſlime, is ſpread over all the in- 
ternal parts of the eye, that are not tranſparent, ex- 
| _ cept the anterior part of the iris, which, as before 

_ obſerved, is coloured. 

From this account of the ſtructure of the eye, I 
ſhall proceed to that of viſion, or the act of perceiv- 
ing 182. objects by the organs of ſight. And 
this is well defined to be a ſenſation, by which, from 


bottom of the eye by the rays of light mitted or 
reflected from objects, and hence conveyed to the 
- Common ſenſory in the brain, the mind perceives the 
luminous object, its quantity, quality, figure, &c. 


Carteſians or Newtonians, agree, that viſion is per- 
formed by rays. of light, reflected from the ſeveral . 
points of objects received in at the pupil, refracted 


ol it; which impreſſion is conveyed to the brain, &c. 
by the correſpondent capillaments, or fibres, of the 
optic nerve. | 

The cornea, .or ſecond coat of the eye, being of 

a convex figure, performs the office of a glaſs lens. 

To illuſtrate this by a familiar example, put a glaſs 
lens into a hole made in the window ſhutter of a 

dark room; preſent a paſteboard to this lens; and 

you will immediately have a picture, in which all 
eg without will be painted to the greateſt 
ion, and according to Al the rules of ihe moſt _ 


whenever theſe objecis move. You will then ſee 
rivers ruſhing down from the tops of mountains, ; 
and -meandering in the plains; birds hovering in the 
"ns „ ers 
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flocks friſking in the meadows; and, in fine, all e 
poſſible varieties of proſpect. | 


Subſtitute inſtead of the lens the real eye of an 
ox, newly ftript of its teguments, and you will ſee 
the ſamg picture on the membrane which covers the. 
bottom of it; but all the figures will be painted in a 
much ſmaller ſize. You can never be tired of ad. 
miring the extreme delicacy of this piece of minia- 
ture, and you will be aſtoniſhed to behold a field, 
fifteen or twenty miles ſquare, exactly delineated. on 
a piece of vellum of a few lines in length. 5 
The ſtructure of the eye of an ox is the ſame, 
with reſpect to the eſſential parts of it, as that af 
ours; and thus the mechaniſm of viſion is explained. 
The humours of the eye are the lens of the camera 
== obſcura; the retina is the paſteboard. The blaccx 
= ſcin, which hangs within the pupil, performs the 
office of a ſhutter that excludes the light it extin- 
guiſhes the rays whoſe reflection would render tze 
mage leſs diſtin, The pupil, by RY . 
dilating itſelf in proportion to the ſtrength of the & 
light, moderates the action of the rays on the retina; 
and the nerve, placed behind this, communicates to 
the brain, as before obſerved, the various concuſ- 
ſions it receives, and to which various perceptions 
correſpond. YE PFF 
In the theory of viſion there are many curious 
phenomenons, which have exerciſed the ingenuity of 
the moſt learned men. Whence comes it, for in- 
ſtance, that all external objects are painted inverted _ 
on the retina, and that we ſee them, nevertheleſs, 
in their real ſituation > Whence is it, that objects 
of the greateſt magnitude are delineated on the ee 
with extreme minuteneſs, and yet we perceive every - 
thing in its proper ſize? Whence is it, that if wwe 
look down from the top of St. Paul's cathedral in 
London, we ſee beneath us many thouſand houſes of 
that great metropolis, each painted fo exaQly in our 
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4144 CONTEMPLATIVE PHILOSOPHER, 
eye in a ſpace hardly three times larger than the 
bead of a pin? So many millions of rays” enter by 
2 very ſmall aperture; they are united on the retina 

at the bottom of the eye, without confuſion, and 
conſtantly preſerving the ſame order which the points 
of the objects had that etnitted them. Let us aſcend 

a high rock, and obſerve a fleet in full fail at ſea; 

let us Tontemplate the ſea itfelf, and what millions 
of waves may be diſcovered! Each of theſe, never- 
theleſs, reflects maſſes of rays upon our eye, the 
fize of which is ſo minute. In an extenſive country 
proſpect, every tree, and even every blade of graſs, 
emits its rays; without which it would be impoſſible 
for us to perceive the uninterrupted verdure of all 

_ * - - "the fields beneath us. Is it not wonderful too, that 

wee do not ſee objects double; and that although we 

have two eyes, each object ſtill appears but one? 
But there is another circumſtance to excite. our 
2 dmiration. The objects we behold are not viſible 
do us alone: we have juſt obſerved, with aſtoniſn- 
ment, the number of rays they ſend on a ſpace fo 
ſmall as that occupied by the pupil of the eye. They 
all ſend as many more to every part of the maſs of 

- air that ſurrounds them. Wherever, therefore, we 
may remove, new rays replace the firit, and render 
--.. the ſame objects viſible to us, that we had ſeen in 
cur former ſituation. All the rays neceſſary to effect 

this had exiſted before, and waited only for eyes. 
But the rays admitted into the eye are not all equally 

efficacious. | Beſide theſe, there are innumerable 
- others, which, being much weaker, are effaced by 
tte ſplendour of the firſt, but which are conftantly 
ready to perform the fame functions, if neceſſary. 
But how few are there who reflect on the.won- 
derful phenomenons of viſion? From the habit of 

| ſeeing, the inſtant we open our eyes, we are apt to 
regard this operation as a thing extremely ſimple, 
and eaſy to be underſtood. Nevertheleſs we are {till 
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But this is not ſufficient ; for the eye itſelf can have 


to accompliſh this, the rays paint the image on a 
network of nerves which correſgond to thoſe of the 
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can deſcribe no more; ſor we do not perfectiy know 
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far remote from an ability to explain all che pheno: | 


* 


image is formed at the bottom of the eye; we know. 
alſo, what all the parts of the eye contribute to this. 


no idea of what paſſes within it. It is neceſſary, 
therefore, that the impreſſion which the rays mae 
upon it ſhould be propagated to the, brain, and that. 


brain. In this manner, the motion impreſſed by te 
rays on the nerves of the retina, is tranſmitted to , 
the brain by the optic nerve; but beyond this wre 


the nature of the brain, nor the uſe of its. various 
2 "4 ne * - ; 5 9 
parts. . 


mire and to adore the unſpeakable power, and wiſ- 
dom, and goodneſs of God. Whatever remains in- 
acceſſible to our comprehenſion, is the work of a 
Supreme Intelligence, conſpicuous in every object, 
whether in ourſelves, or in eyery thing that ſurroundss 
us; an Intelligence, which never ceaſes to employ * 
the wiſeſt means to accompliſh the moſt benevolent- - 
ends. — The great philoſopher of antiquity, in his 
treatiſe De Natura Deorum, was ſenſible of the wiſ- ; 
dom and contrivance diſplayed in the conſtruction  - © 
the cye: „What artificer but Nature, whoſe di- 
rection is incomparable, could ſo artfully have formed 
the ſenſes? She has covered and inveſted the eyes 
with the fineſt membranes, which ſhe has made 
tranſparent, that we may ſee through them, and fim 
in their texture, to preſerve the eyes. She has made 
them flippery and moveable, that they might avod 
what would offend them, and eaſily direct the ſight 
wherever they will. The point of fight, which is 
called the pupil, is ſo (mall, that it can eaſily ſhun 
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whatever may be hurtful to it. The eyelids, which ß 


menons of viſion. We know, indeed, how the <; 22 


xt 


_ 


We know enough, however, to induce us to ad. 


va} 


may not injure the eyes, and are made to ſhut at 
the apprehenſion of any accident, or to open at plea- 
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are their coverings, are ſoft and c that they 


ſure; and theſe movements Nature has ordained. to 


be made in an inſtant. They are fortified with a 
fort of paliſade of hairs, to keep off what may be 


noxious to them when open, and, when ſleep cloſes 
them, to be a fence to their repoſe. Beſides, they 


are commodioufly defended by eminences on every 
fide; for, on the. upper part, the eyebrows turn 


aſide the ſweat that falls from the forehead; the 


. cheeks beneath, having a little riſing, protect the 
lower; and che noſe is placed between as a wall of 


na 


XLYI, ON SOUND AND THE SENSE OF HEARING. 


Auditur 2 et vox omnis, in aures 
 Tofinuata: ſuo * ubi corpore ſenſum. 


LUCEETIVS, 


"Mark how ike foirits, watchful in the ear, : 
3 and catch the vocal air.” | 


BLACKMORE, | 


- SOUND Sup bb defied 4 to be a perception of 


the foul, communicated by means of the ear; or the 
effect of a colliſion of bodies, and a tremulous mo- 
tion inc 


onſequence of that collifion, communicated 


_ thence to the circumambient fluid, and propagated 


through it to the organs of hearing. 5 5 
To explain this definition I muſt obſerve, that 


when obtuſe bodies move in elaſtic fluids, they con- 


denſe that part toward which they move, at the fame . 
6 9 


. 


2 - NUMBER XVI 7 7-2 
This Gee or rarefaction, muſt, produce an 
undulatory or vibrating motion in the fuid. Thus, 
if a body, by percuſſion or otherwiſe, be put into a 
tremulous motion, every vibration of the body will 
excite a wave in the air, which will proceed in al! 
directions ſo as to form a hollow ſphere*; and he 
quicker the vibrations of the body ſucdeed _ 
other, the leſs will be the diſtance between each ſuc= - * 23 
ceſſive wave. The ſenſation excited in the mind b 
means of theſe waves, which enter the ear, and pro- | 
duce a like motion in a thin membrane, ſtretched -_ ” 
obliquz]y acroſs the auditory paſſage, is called ſound. | 
But the term is frequently uſed to imply, not only 
the ſenſation excited in the mind, but likewiſe the 
affection of the air, or of the ſonorous body by which 
that ſenſation 1s produced. Thus, we, ſay, that a : 
ſcund is in the air, or that a body ſounds when 
ſtruck, although the affection of the air * 66 
very different from the ſenſation. 

That bodies move or tremble when they produce | | 
ſound, requires no particular proof: it is evident in 
drums, bells, and other inſtruments, whoſe vibra- - 
tions being large and ftrong are, therefores more 
perceptible: it is equally clear, that a ſimilar 
vibration is excited in the air, becauſe this vibration 
is communicated through the air to other bodies, 
that are adapted to vibrate .in the fame manner: thus 
bells, glaſſes, baſins, and muſical ftrings, will ſound - B 
merely by the action propagated from other Win 1 
bodies. Eo 

It is eſtabliſhed, as well by mathematical reaſn - 
ing from the nature of an elaſtic fluid, as from ex= - 
periment, that all ſounds whatever arrive at che ear 
in equal times from ſounding bodies equally diſtant. 8 


— when a flooe is thrown into ftagnating Gates 
the waves excited 'thereby continue ſome time to riſe in the place 
where the ſtone fell into the water, and are propagated thence . * 
concentric circles, upon the ſurface of the water, to great diſtances. 
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This common velocity i is 1142 Engliſh feet in a 
ſecond of time. The knowledge of the velocity of 
ſound is of uſe, for determining the diſtances of 
ſmips, or other objects: for inſtance, ſuppoſe a ſhip | 
fires a gun, the ſound of which is heard five ſeconds 
after the flaſh is ſeen; then, 1142 multiplied oy 5, 
gives the diſtance 5730 * or one mile and 430 
cet. | 
When the abrial waves meet ich an obſtacle 
: which is hard, and of a regular ſurface, they are re- 
flected, and conſequently, an ear placed in the courſe 
of theſe refleted waves will perceive a ſound ſimilar 
to the original ſound; but which will ſeem to pro- 
E Ceed from a body { ſituate. i in like poſition and diſtance 
. behind the plane of reflection, as the real ſounding 
body is before it. This reflected ſound is called 
an echo. 
„ echo, or repercuſſion of dame, is chiefly 
"7 obſervable in ſmooth, tortuous, and hollow places, 
zs in valiies, caves, and walls, eſpecially in old 
_ _ . vaulted buildings. An echo, therefore, as a plea- 
ſing, and very often wonderful circumſtance, could 
not fail to enter into poetical deſcriptions, and to be 
2 | the ſubject of fiction and perſonification. The He- 
5 brews ſtyled Echo the 9 and the Greeks and 


Luatins, the i image 4 the voice. Thus 8 


BEES 4: es Aut abi concava oaks | 
3 Sara ſonant, vociſque offenſa reſultat i imago. 


EE - Nor hallow rocks that ma back the ſound, 6 
| And doubled 1 ___ of voice < rebound. D RYD EN, 


25 | And Hence: <0 
= =» == = Ccujus recinet jocoſa | 
Nomen imago. 333 


. = - Aud] in umbroſis Heliconis oris, & hes 
555 8 Pindo, bs in Hæmo. 


1 
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- - - -.- Whoſe hallow'd name | ee IR 
The ſportive image of the voice 

Shall in the ſhades of Heheon repeat, 


On Pindus, or on Hæmus ever cool. FRANCIS. 


In the third book of Ovid's Metamorphoſes is the 
beautiful fiction of the Transformation of Echo, to 
which I muſt refer the reader ; but the following 
extract from Addiſon's tranſlation of it affords an 
admirable deſcription of an echo: 


Echo in others words her filence breaks, 

Nor ſpeaks herſelf but when another ſpeaks, 

She can't begin, but waits for the rebound, 

To catch his voice, and to return. the ſound. 
Hence *tis the prattles in a fainter tone, 

With mimic ſounds, and accents not her own; 
Lives in the ſhady coverts of the woods, x 
In ſolitary caves, and dark abodes. 


But nothing can exceed the exquiſite N in Mil- 
ton's Comus: 


Sweet Echo, ſweeteſt nymph; that liv'ſt unſeen 
Within thy aery ſhell, 
By ſlow Meander's margent green, 
And in the vidlet-embroider'd vale, g 
Where the love- lorn nightingale ö 
Nightly to thee her ſad ſong mourneth well; ane 


Canſt thou not tell me of a gentle pair 
That likeſt thy Narciſſus are ? 
O if thou have 


Hid them in ſome flow'ry cave, 
Tell me but where, 


Sweet queen of parly, daughter of the ſphere, 
So may'*ft thou be tranſlated to the ſkies, 
And give nen grace to all Heav'n's harmonies, 


Milton, moreover, makes a noble poetical uſe of the 
philoſophy of echos in Adam's s morning hymn: 
VOL. II. D 


— 
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Witneſs if I be flows, morn or even, 


* 


To hill or valley, fountain, or freſh ſhade, 
Made vocal ty my ſong, and taugbt his praiſe. 


And to this he makes Adam pathetically allude, in 
his lamentation after the fall: 


O woods, O fountains, hillocks, dales and 8 
With other echo late I taught your ſhades 
To anſwer, and reſound far other ſong ! 


But.I muſt return to a philoſophical diſcuſſion of 
8 the ſubject. The waves of ſound being thus re- 
flexible, nearly the ſame, in effect, as the rays of 
light, may be deflected, or magnified, by much the 
ſame contrivances as are uſed in optics. From this - 
principle of reflection it happens, that ſounds uttered 
in one focus of an elliptical cavity are heard much 
magnified i in the otier focus; inſtances of which are 
found in ſeveral domes and vaults, particularly in the 
whiſpering gallery at St. Paul's cathedral in London, 
where a whiſper uttered at one fide of the dome is 
reflected to the other, and may be very diſtinctly 
heard. On this principle alſo is conſtructed the 
ſpeaking trumpet, which either is, or ought to be, 
a hollow parabolic conoid, having a perforation at 
the vertex, to which the mouth is to be applied in 
ſpeaking, or the ear in hearing. 
But to what purpoſe would be all theſe obſerva- 
tions on the nature and properties of ſound, if the 
human frame were not made capable of receiving it ? 
How adorable then is the goodneſs of the great 
Creator, in having not only diſpoſed the aig in ſuch 
a mariner, that found may be A 0 by its vibra- 
tions, but in having given us an organ capable of 
receiving theſe ſonorous vibrations. 
The , poſition of the ear is admirable ; for it is 
placed in the moſt convenient part of the body, near 
— brain, the common ſeat of all the ſenſes, to give 
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the more ſpeedy information ; in a part, where it can 
be beſt guarded ; and in the neighbourhood of its. 
ſiſter ſenſe, the eye, with which it has a peculiar 
and admirable communication by its nerves. "2 
The ſtructure alſo of the ear, no leſs than its po- 
ſition, may evince wiſdom, intelligence, and dzhgn. 
The ear may be conſidered as exterior and interior. 
And if we obſerve the ſtructure of the exterior ear 
in all kinds of animals, we cannot but perceive how 
wonderfully it is adapted to the reſpective exigencies 
of each. In man it is of a form proper for the erect. 
poſture of his body: in birds, of a form proper for 
flight, not protuberant, which would obſtruct their 
progreſs, but cloſe and covered, to afford the eaſier 
paſlage through the air. In quadrupeds, its form is 
agreeable to the poſture, and flower motion, of their 
bodies; and in theſe too, various, according to their 
various occaſions : in ſome, large, erect, and open, 
to hear the leaſt approach of danger: in others, co- 
vered, to keep out noxious bodies. In ſubterrane- 
ous quadrupeds, which are forced to mine and dig 
for their food and habitation, as a protuberant ear, 
like that of other quadrupeds, would obſtruct their 
labours, and be liable to be torn and injured, their 
ears, on the contrary, are ſhort, lodged deep, and 
backward in the head, paſſing to the under part of 
it, and all ſufficiently fenced and guarded. To men- 
tion one inſtance only; the mole is, in this reſpect, 
a ſubject of curious diſcuſſion: it has no protuberant 
ear, -but only a round hole between the neck and 
. ſhoulder, and this ſituation, with the thick ſhort fur 
that covers it, is a ſufficient defence againſt all ex- 
ternal annoyance. _ EK | 
And, as the form is various in various animals, 
ſo, in each of them, its ſtructure is very curious and 
obſervable ; being admirably contrived to collect the 
wandering circumambient impreſſions, and undula- 
tions of ſound, and to convey them to the ſenſory 
D 2 
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within.— But T ſhall now confine my ſurvey to the 
human ear. 

The firſt thing we obſerve is the auricle, or ex- 
ternal ear, with its tortuous cavities, formed to ſtop 
and collect the ſonorous undulations, to give them a 
gentle circulation and refraction, and fo convey them 
to the concha, or Jarge capacious round cell, at the 
entrance of the ear. And the great contrivance vi- 
fible in the outward ear, is in nothing more appa- 
rent than in this circumſtance, that they whoſe ears 
are cut off, have but a confuſed way of hearing, 
and are obliged either to form a cavity round the 
ear with their hand, or elſe to make uſe of a hearing 
trumpet to fupply the defect. The cartzliginous 
ſubſtance of the outward ear, is likewiſe, very ob- 
viouſly, another wiſe proviſion of the great Creator. 

In the interior part of this admirable organ we 
may obſerve, in the firſt place, the auditory paſſage, 
curiouſly tunnelled and turned, to give ſounds an eaſy 
paſſage, as well as a gentle circulation and refrac- 
tion, and likewiſe to prevent their too furiouſly ruſhing 

in, and aſſaulting the more tender internal parts. 
Too prevent, moreover, the entrance of noxious. 
inſects, which are apt to make their retreat in every 
little hole, Nature has ſecured this paſſage with a 
bitter nauſeous. ſubſtance, called earwax, which is 
ſupplied by the glands appointed for that purpoſe. 

| The next principal thing to be obſerved, is the 
membrana tympani, or drum of the ear, with its in- 
ner membrane, the four little appendant bones, and 
the three inner muſcles to move them, and to adjuſt 
the whole ſyſtem to the ſeveral purpoſes of hearing, 
to hear loud cr ſoft, diſcordant or agreeable ſounds. * 

The paſſage juſt behind the drum of the ear is 
called the veſtibulum, being, as it. were, the anti- 
chamber or entrance to two other cavities. "The 
firſt of theſe is called the labyrinth, and conſiſts of 
certain ſemicircular canals ; and the ſecond is called 


- 
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cochlea, from its reſemblance to a ſnail ſhell, The 
labyrinth appears to have ſomething of the mecha- 
niſm and uſes of a hearing trumpet ; while the coch- 
lea appears to be deftined for the more delicate and 
refined uſes of hearing, ſuch as the forming and mo- 
dulating of muſical and harmonious ſounds. ; 
There is one particular contrivance of the nerves. 
mmiſtring to this ſenſe of hearing, that muſt not be 
paſied over; which is, that the branches of one of 
the auditory nerves ſpread partly go the muſcles of 
the car, partly to the eye, partly to the tongue and 
inſtruments of ſpeech, and inoſculated with the 
nerves to go to the head and breaſt. By theſe means, 
there is an admirable and u eful conſent between the 
parts of the body; it being natural for moſt animals, 
upon the hearing of any uncouth noiſe, to erect their 
cars, and prepare them to catch every ſound; to. 
open their eyes, thoſe conſtant faithful centinels, to 
ſtand upon the watch; and to be ready with the 
mouth to cry out, and utter what the preſent exi- 
gency may ſuggeſt. And this is, accordingly, uſual 
tor moſt animals, when ſurpriſed or terrified by any 
frightful noiſe. AE 85d 
Such is the nature and properties of ſound, and 
ſuch the admirable ſtructure and uſes of the ear. If 
it be atked why, when a word is pronounced, it ex- 
Cites a certain idea, and not a ſimple tone; or how 
a found can act upon the foul, and produce ſo many 
different notions; we are obliged, in this reſpect, to 
confeſs our abſolute ignorance. 7 40 
We know enough, however, to be affured, that 
the ear is one of the moſt convincing proofs in na- 
ture of the divine wiſdom and goodneſs; and well 
may we -exclaim with the royal Pfſalmiſt, „Such 
knowledge is too wonderful for me: it is high, and 
I cannot attain unto it. But I will praiſe thee, O 
Lord; for I am fearfully and wonderfully made”. 


— 
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 XLVill. ON THE SMELL, TASTE, AND TOUCH. 


Next in the noftrils ſhe doth uſe the Smell, 
As God the breath of life in them did give : 
So makes He now this power in them to dwell, 
To judge all airs whereby we breathe and live. 


| DAVIES, - 
8 ̃ | 
Taſte after Tafte upheld with kindlieſt change. 


MILTON, 


By Touch the firſt pure qualities we learn, 
Which quicken all things, hot, cold, moiſt, and dry; 
By Touch, hard, ſoſt, rough, ſmooth, we do diſcern; 


By touch, ſweet pleaſure and ſharp pain we try. 


BEFORE I enter into a conſideration of the re- 
- maining ſenſes, the Smell, Taſte, and Touch, I 
ſhall make ſome obſervations upon the Senſes in 
general. By certain wonderful organs of the body, 
man is ſuſceptible of a variety of ſenſations. We 
have ſeen, that by the eyes, he can acquire the per- 
ception of light and colours; and, by the ears, the 
perception cf different tones. By the ſmell and 
taſte, moreover, he perceives certain agreeable or 
diſagreeable emanations, ſavours and odours, ſweet 
and bitter, and other ſimilar properties in the bodies 
or ſubſtances which approach the noſe, or are ad- 
mitted into the mouth. And, finally, by the touch, 
which is. diffuſed over the whole body, he has the 
ſenſations of heat and cold, of moiſt and dry, of ſoft 
and hard, &c. WAL 1 

Theſe five ſenſes, thus uſeful to man, and indeed 
eſſential to his happineſs, have been the ſubject of 
poetical illuſtration, in one of the earlieſt periods of 
Engliſh verſification. Sir John Davies, who flou- 


NUMBER XLVIII. 35 


riſhed in the reign of queen Eliſabeth, thus expreſſes 
himſelf, in his excellent poem on the Immortality of 
the Soul. | ; FH 


This pow'r is ſenſe, which from abroad doth bring 
The colour, taſte, and touch, and ſcent, and ſound, 
The quantity and ſhape of every thing 
Within earth's centre or heaven's circle found : 


And though things ſenſible be numberleſs, 
But only five the ſenſe's organs be; 

And in thoſe five all things their forms expreſs,. 
Which we can touch, taſte, ſmell, or hear, or ſee. 
ES Os GER. SE 


Then is the ſoul a nature, which contains 
The pow'r of ſenſe within a greater pow'r, 
Which doth employ and uſe the ſenſe's pains ; 
But fits and rules within her private bow'r. 
o | 
If we had nought but ſenſe, then only they _. 
Should have ſound minds which have their ſenſes ſound ; 
But wiſdom grows when ſenſes do decay, 
And folly moſt in quickeſt ſenſe is found. 


The ſenſe next in order, after thoſe of fight and 
hearing, which we have been already diſcuſling, is 
Smell, which is that act whereby we become ſen- 
| fible of odorous bodies. The principal organs of 
this ſenſe are the noſtrils and olfactory ner ves; the 
minute ramifications of which latter are diſtributed 
throughout the whole concave of the former. 

Smelling is performed by the odorous efluvia, 
flowing in the air, being drawn into the noſtrils, by 
inſpiration, and ſtruck with ſuch force againſt the 
fibrillæ of the olfactory nerves, as to ſhake them, 
and give them a vibratory motion; which action 
being communicated thence to the common ſenſory, 
. occaſions an idea of a ſweet, or fetid, or ſour, or 
aromatic, or putrefied object, &c. And it is ob- 
ſerved by the great Boerhaave, that the matter ot 
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animals, vegetables, foils, &c. which chiefly af. 
fefts the ſenſe of ſmelling, is that ſubtile ſubſtance, 
inherent in the oily parts thereof, called ſpirits; bp 
cauſe, when this is taken away from the moiſt fra- 
grant bodies, what remains has ſcarce any ſmell at 
all; but this, poured on the moſt inodorous Es 
will give them fragrancy. 

Brutes have generally the ſenſe of ſmellin 
much greater perfection than man; as by this Se 
they dtin uiſh the virtues and qualities of bodies 
unknown before j hunt out their food at a great diſ- 
tance; as hounds and birds of prey ; or find it hid 
among other ſubſtances, as hogs and ducks. But 
man, having other means of judging of his food, 
does not need ſo much ſagacity in his noſe. . 
Dr. Derham obſerves, that although the appa- 
ratus for ſmelling be ſufficiently grand and admira- 
ble, it is not ſo complicated as that of the eye and 
ear; it being ſufficient in this ſenſe, that the odo- 
riferous effluvia of bodies have a free and eaſy paſſage 
to the olfactory nerves, without the formalities of 
refractions, and other preparations neceſſary to the 
perfection of the two former ſenſes. And, accord- 
ingly, the All-wiſe Creator has made ſuffeient 
proviſion for the reception of ſmells, by the aper- 
tures of the noſtrils, which are not made bf fleſh 
and bone, but are cartilaginous, the better to be kept 
open, as well as to be dilated or contracted, as oc- 
caſion may require; for which ſervice it has ſeveral | 
curious and proper muſcles. 

As it is by inſpiration, moreover, that the odor- 
- ous particles are inhaled, and conveyed to the ſen- 
ſory, there is another very wiſe proviſion in the la- 
minæ with which the upper part of the noſe is bar- 
ricaded, and which ſerve two excellent purpoſes ; 
partly to fence out any noxious ſubſtances from 
entering the breathing paſſages in our fleep, or 
when not aware of them; and, partly, to receive 
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the divarications of the olfactory nerves. Andi it is 
found, that theſe laminæ are always larger, and 
folded up together in greater numbers, in proportion 
as the animal has this ſenſe more accurate; their 
various windings and turnings detaining and fetter- 
ing a great quantity of the cdoriferous particles. 

The Taſte may be defined to be that ſenſation. 
which all things, taken into the mouth, give par- 
ticularly to the tongue, the papillæ of which are the 

rincipal inſtruments thereof. Theſe papillæ are ſo 
called from their reſemblance to little paps, and, when 
viewed in the microſcope, appear like the nile of 
velvet. But the greateſt writers have differed on 
this ſubject. Some conſider the palate, the upper 
part or roof of the mouth, to be the inſtrument of 
taſte. Of this laſt opinion is Mr. Locke, who ob- 
ſerves, that “ light and colours come in only by the 

eyes, all kinds of ſounds only by the ears, the ſe- 
veral taſtes and ſmells by the noſe and palate. This 
opinion is Judicrouſly alluded to by Prior, in his 
poem of Alma: 


- By nerves about our palate es 

She * hkewiſe judges of the taſte : . 

Elſe, diſmal thought! our warlike men | 
Might drink chick port for fine 1 


But whether the organ of taſte be ſeated i in the 
tongue or in the palate, the Divine Wiſdom: is not 
leſs apparent in this ſenſe than in all the others. 
The judicious Derham obſerves, that our Creator 
ſeems to have eſtabliſhed a great conſent between. 
the eye, the noſe, and tongue, by ordering the 
branches of the fame nerves to each of thefe three 
parts, as alſo, indeed, to various other parts of the 
body: by which means there is all the guard that 


can be againſt pernicious food ; „ 


2 Alma, the Mind. 
D 5 : 
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admitted into the ſtomach, it is to undergo the trial 
of three of the ſenſes; the ſcrutiny of the eye, that 
frift ſurveyor of its outward appearance, and the 
probation of the ſmell and taſte, the two ſevereſt 
Judges of its natural conſtitution and compoſition. 
- The Touch, or Feeling, is the fifth ſenſe; by 
which we acquire the ideas of ſolid, hard, ſoft, rough, 
hot, cold, whet, dry, or other tangible qualities ; 
as alſo of diſtance, itching, pain, &c. It is, the 
groſſeſt, but, at the ſame time, the moſt exquiſite 
of our ſenſes, having more objects than all the reſt 
taken together; and ſome even reduce all the other 
ſenſes to this one of feeling. ; | | 
The lateſt and beſt authors hold the immediate 
organ of the ſenſe of feeling to be the pyramidal pa- 
pillæ under the ſkin. Theſe papillæ are little, ſoft, 
medullary, nervous prominences, lodged every where 
immediately under the cdticle or outermoſt ſkin. 
They are formed of the ſubcutaneous nerves, which 
are largeſt and moſt conſpicuous in thoſe parts chief- 
ly deſigned for the office of feeling; namely, the 
tongue, and the tips of the fingers and toes; and 
they are both contractible and expanſive at pleaſure. 
And, therefore, feeling is thus affected: the tip of 
the fingure, for inſtance, being applied to the object 
to be examined, by the intention of the mind the 
papillæ are emitted or elevated, and being ſlightl/ 
rubbed over the ſurface of the object, a motion is 
impreſſed on them, which being propagated thence 
by the nerves communicating with them to the com- 
mon ſenſory, excites the perception of heat, cold, 
barſhneſs, or the like. The nerves are ſpread in a 
manner incomparably curious throughout the whole 
body. But to deſcribe their origin in the brain and 
ſpinal marrow, their ramifications to all the parts, 
their inofculations with one another, &c. by which 
not only the ſenſe of feeling is performed, but alſo 
animal motion, and an admirable confent and harmony 
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between all the parts of the body is effected, more 
properly belongs to an anatomical account of the 
nervous ſyſtem. (> 
Feeling is, on many accounts, the moſt univerſal 
of our ſenſes, no animal being without it; not even 
thoſe that are, generally thought to have no other - 
ſenſe, as oyſters and earthworms. Naturaliſts ob- 
ſerve that ſpiders, flies, and ants have this ſenſe in 
much greater perfection than man; although we 
have inſtances of perſons who could diſtinguiſh co- * 
lours by their feeling, and others who could per- 


ceive what people faid by the ſame ſenſe. In blind 


perſons the defect of ſight has been ſupplied by an 
exquiſite touch, or ſenſe of feeling, which they have 
had in ſuch perfection, that, as it has been ſaid of 
ſome, they learned to hear with their eyes, it may be 
ſaid of tazſe, that they taught themſelves to ſee with 


their hands. A paſſage, therefore, in Shakſpeare's  _ | 


King Lear, which has been thought a fine boldneſs 
of expreſſion, is extremely natural and pathetic : - 


E O dear ſon Edgar, 
Might I but live 70 ſee thee in my touch, 
I'd ſay, I had eyes again. 


The diſperſion of the ſenſe of feeling throughout 
the body muſt not be unnoticed. - The other ſenſes, 
it has been *obſeryed, are. ſeated in the very beſt 
place for, the relief and comfort, the guard and be- 
nefit of the animal: and as it was neceſſary both to 
the exiſtence and wellbeing of the body, that every 
part ſhould be ſenſible of things ſafe, or things pre- 
judicial to itſelf, it is, therefore, an admirable con- 
trivance of the great Creator, to diſperſe. this ſenſe 
of feeling through every part, in order to diſtinguiſh 
between pleaſure and pain, and between what is ſa- 
lutary and what is hurtful. © 

In the account which I have thus given of the 
ave ſenſes, in the preſent and two preceding papers, 
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it is evident that there is an economy in them wor- 
thy of the Creator, and manifeſtly demonſtrative of 
infinite power, wiſdom, and goodneſs. For, whether 
wie conſider the mechaniſm of the organs, or the 
great uſe and convenience of each ſenſe, we find 
them noble and grand, curious and artificial, every 
way worthy of an omnipotent hand, and beyond the 
{kill and contrivance of aught but Deity. | 
The Contemplative Philoſopher, then, will never fail 

to recollect, that what the Deity has thus provided for 
our uſe, was provided for the nobleſt ends. Tully, 
_ after expatiating, in his treatiſe De Natura Deorum, , 
on the accurate diſcernment, and admirable uſes of 
the eye and ear, thus complains: « Our other ſenſes 
of ſmelling, tafting, and feeling, are likewiſe poſſeſſed 
of yery acute diſcernments ; for the gratification and 
indulgence of which, more arts have been invented. 
than I could wiſh; for it is evident to what an ex- 
travagant degree the compoſition of perfumes, the 
ſeaſoning of meats, and other refinements of ſenſual- 
ity, have been carried“. Happy the philoſopher, 
happy the man, who diſdains the employment of 
ſuch faculties to the purpoſes of mere ſenſual enjoy- 
ment. How grateful ſhould he be, whoſe /ght en- 
ables him to avoid the various perils by which he is 
ſurrounded ; to behold the magnificencę of the hea- 
vens; the beauties of landſcape, and numberlefs 
diverlities of Creative Power: whoſe hearing renders 
him capable of guarding againſt every danger that 
may menace him at a diſtance ;' to engage in the 
ſweet intercourſes of rational converſation and en- 
dearing ſentiment ; to receive from others the nobleſt 
leſſons of inſtruction; and to liſten with rapture, to 
the ſoothing charms of melody, or to the grander 
_ combinations of harmony: who, by his ſmell and 
tafte, can diſtinguiſh with accuracy, what is ſalutary 
from what is unwholeſome in his food, and can be 
ſuſceptible of the pleaſing ſenſations which reſult 
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from the fragrant beauties of ſpring, or the laviſh 
bounties of autumn: and, finally, whoſe feeling is 
ſo conducive to ſelf- preſervation, and productive, in 
ſuch a variety of reſpects, of exquiſite delight. He 
will recollect, that our ſenſes, by the ideas which 
they admit, are the ſources of till nobler pleaſures 
the pleaſures of the heart and underſtanding ; which, 
cultivated with conſtant affiduity, are ſo many flow- 

ers ſtrowed along the paths that lead to heaven and 
immortality. For yet a little while, and the eye will 
be no longer charmed with the beauty of terreſtrial 
objects; the ear no longer captivated by the en- 
chanting tones of muſic ; the ſinell and taſte will be 
inſenſible to the moſt fragrant ſweets and the moſt 
delicious viands; and the touch, now ſuſceptible of 
ſuch exquiſite ſenſations, will ceaſe alike to affect 
with pleaſure or with pain: in a word, when nothing 
will remain but the memorial of virtuous fame, and 
(if worthy of ſuch felicity) a reſurrection to the bleſ- 
ſedneſs of the juſt. | ere 
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- XLIX. ON LIGHTNING AND THUNDER. 


© Multa tamen reftant, et ſunt ornanda politis 
Verſibus, et ratio cœli, ſpecieſque tenenda : 
Sunt tempeſtates, et fulmina clara canenda, 
Quid faciant, et qua de causa cumque ferantur. 
e LUCRETIUS, 


Lo, theſe are parts of his ways! But how little a 
portion is heard of him! But the thunder of his power 
who can underſtand ? * JOB, 


Loud thunder, hvid flames, and Stygian night, 
- Compounded horrors, all the deep affright. 
75:2 | BLACKʒ MORE. 


THE wonders of the Divine Wiſdom in our at- 
moſphere are inexhauſtible. Of that element itſelf, 
with various properties and beneficial uſes of it, and 
ſome of the moſt common meteors obſervable in it, 
I have already treated. But, as the philoſophical 
poet obſerves, in my firſt motto, « much ſtill re- 
mains to be diſcufled*” ; and, the more we extend 
our reſearches, the more ſhall we be convinced, with 
the venerable patriarch above, that we know but 
little in compariſon with the ſecrets of Nature that 
are yet unknown, and which, by mortals at leaſt, 
may continue for ever unexplored. 

in our atmoſphere is obſervable a variety of me- 
teors; that is, certain changeable, moveable, im- 
perfect mixt bodies, or reſemblance of a body, formed 
of the matter that floats in the atmoſphere, and ex- 


hibiting various appearances. Theſe meteors * are 


a The Greeks call them atrt p, that is, ſeblimia bigb-raiſed; 
the Latins izprefſiores, as making ſig ns or impreflions is the air. 12 
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either aerial, aqueous, or fiery. The atrial meteors 
conſiſt of flatulent and fpirituous exhalations ; ſuch 
as winds, whirlwinds, and hurricanes : the aqueous 
kind are. compoſed of  vapours, or watery particles, - 
variouſly ſeparated, and condenſed by heat and cold; 
ſuch are clouds, rainbows, hail, ſnow, rain, dew, 
and the like b: and the fiery fort are lightning, au- 
rora borealis, ignis fatuus, draco volans, falling ſtars, : 
and other fiery phenomenons, appearing in the air. 
—Of theſe fiery meteors, the lightning, which is 
among the moſt formidable phenomenons of Nature, 
ſhall be the ſubject of this paper, and the others 
ſhall be treated of in a future one ©, 

Agreeably to the method I have adopted, of en- 
livening my ſubject with poctical-illuſtrations, when- 
ever it would admit of it, I ſhall preface the philoſo- 
phical theory with Thomſon's celebrated deſcription 
of a ſtorm of thunder and lightning : 


Behold, low-ſettling o'er the larid grove 
Unuſual darkneſs broods ; ; and growing gains 
The full poſſeſſion of the ſky, ſurcharg'd 
With wrathful vapour, from the ſecret beds, 
Where fleep the mineral generations, drawn. 
Thence nitre, ſulphur, and the fiery ſpume 
Of fat bitumen, ſteaming on the day, 

With various- tinctur'd trains of latent flame, 

Pollute the ſky, and in yon baleful cloud, 

A reddening gloom, a magazine of fate, 

Ferment; till, by the touch ethereal rous'd, 

The daſh of clouds, or irritating war 

Of fighting winds, while all: is calm below. 
They furious ſpring. A boding filence reigns, 
Dread through the dun expanſe ; ſave the dull. ſound 
That from the mountain, previous to the ſtorm, 
Rolls o'er the muttering earth, diſturbs the flood, 


2 See No. 11, On Winds and Storms, 

b See No. xLv, On Colours, or the phenenn ofthe an- 
( ( 
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And ſhakes the fojcft-leaf without a breath, 
Prone, to the loweſt vale, th' aerial tribes 
Deſcend : the tempeſt- loving raven ſcarce 


+ Dares wing the dubious duſk. In rueful gaze 


The cattle ſtand, and on the ſcowling heavens 
Caſt a deploring eye; by man forſook, 
Who to the crowded cottage hies him faſt, 


Or ſeeks the ſhelter of the downward cave. 


" *Tis liſtening fear and dumb amazement all: 
When to the ſtartled eye the ſudden glance 
Appears far ſouth, eruptive through the cloud; 
And following ſlower, in exploſion vaſt, 

The thunder raiſes his tremendous voice. 

At firſt, heard ſolemn o'er the verge of heaven, 
The tempeſt growls; but as it nearer comes, 
And rolls its awful burden on the wind, 

The lightnings flaſh a larger curve, and more 


The noiſe aftounds : till over head a ſheet 


Of livid flame diſcloſes wide ; then ſhuts, 
And opens wider ; ſhuts and opens ftill 
Expanſive, wrapping ether in a blaze, 


' Follows the loofen'd aggravated roar, 


Enlarging, deepening, mingling ; peal on peal 


Cruſn'd horrible, convulſing heaven and earth. 


Down comes a deluge of ſonorous hail, 


Or prone-deſcending rain. Wide-rent, the clouds 
Pour a whole flood; and yet, its flame unquench'd, 


Th” unconquerable lightning ſtruggles through, 
Ragged and fierce, or in red whirling balls, 
And fires the mountains with redoubled rage. 
Black from the ftroke, above, the ſmouldering pine 


Stands a ſad ſhatter d trunk; and, ftretch'd below, 


A lifeleſs group the blaſted cattle lie: 


_ Here the ſoft flocks, with that ſame harmleſa look 


They wore alive, and ruminating ſtill 

In fancy's eye ; and there the frowning bull, 

And ox half-rais d. Struck on the caſtled cliff, 
The venerable tower and ſpiry fane 
Refign their aged pride. The gloomy woods 
Start at the flaſh, and from their deep receſs, 
Wide flaming out, their trembling inmates ſhake. 
Amid Carnarvon's mountains rages loud f 
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The repercuſſive roar : with mighty cruſh, 

Into the flaſhing deep, from the rude rocks 

Of Penmanmaur heap'd hideous to the ſky, 
Tumble the ſmitten cliffs; and Snowden's peak, 
Diſſolving, inſtant yields his wintery load. 
Far-ſeen, the heights of heathy Cheviot blaze, 
And Thule bellows through her utmoſt iſles. 


And more formidable ſtill is his deſcription of a 


thunder-{torm in the torrid zone: 
a * 
In blazing height of noon, 


The ſun, oppreſs'd, is plung d in thickeſt gloom, 
Still horror reigns, a dreary twilight round, ; 
Of ftruggling night and day malignant mix d. 
For to the hot equator crowding faſt, 

Where, highly rarefy'd, the yielding air. 

Admits their ſtream, inceſſant vapours roll, 
Amazing clouds on clouds continual heap'd ! 

Or whirl'd tempeſtuous by the guſty wind, 

Or ſilent born along, heavy, and ſlow, 5 
With the big ſtores of ſteaming oceans charg d. 
Meantime, amid theſe upper ſeas, condens - - 
Around the cold atrial mountain's brow, | 
And by conflicting winds together dafh'd, 

The thunder holds his black tremendous throne : 
From cloud to cloud the rending lightnings rage; 
Till, in the furious elemental war 
Diſſolv'd, the whole precipitated maſs 

Unbroken floods and ſolid torrents pours. 


Lightning is a large, bright flame, darting ſwiftly 
through the air, and extending every way to a con- 
ſiderable diftance, of momentary duration, and com- 
monly attended with thunder ; that is, with a noife 
in the loweſt region of the air, excited by the ſudden 
exploſion of electrical clouds; which, on this ac- 
count, are called thunder- clouds. * cats 

To account for the phenomenon of lightning, 
ſome philoſophers have ſuppoſed, that from the par- 
ticles of ſulphur, nitre, and other combuſtible mat- 


66 CONTEMPLATIVE PHILOSOPHER. 


ters, which are exhaled from. the earth, and carried 
into the higher regions of the atmoſphere, is formed 
an-inflammable ſubſtance, which, when a ſufficient 
quantity of fiery particles is ſeparated from the va- 
pour buoyed up into the air, with theſe particles ad- 
hering to them, by the collifion of two clouds or 
otherwiſe, takes fire, and ſhoots into a train of light, 
larger or leſs, Ro to the ſtrength and quan- 
tity of the materials. Others have explained light- 
ning by the fermentation of the ſulphureous ſub. 
ſtances with nitrous acids. | 
Had the poet of the Seaſons lived at this period, 
his philoſophical theory of lightning would, no doubt, 
have been different: for, in the preſent advanced 
ſtate of the ſcience of electricity, lightning is uni- 
verſally allowed to be an electrical phenomenon. 
- Philoſophers had not proceeded far in their experi- 
ments and inquiries on this ſubject, before they were 
ſtruck with the obvious analogy between lightning 
and electricity; and they produced many arguments, 
a prieri, to aſcertain their ſimilarity. t the me- 
thod of verifying this hypotheſis was firſt propoſed 
by Dr. Franklin, who, in the year 1749, conceived 
the practicability of drawing lightning from the 
clouds. Having found, by previous experiments, 
that the electric fluid is attracted by points, he ap- 
prehended that lightning might likewiſe poſſeſs the 
ſame quality; although the effects of the latter muſt 
ſurpaſs thoſe of the former in an aſtoniſhing degree. 
Flaſhes of lightning, he likewiſe obſerved, are ge- 
nerally ſeen crooked and waving in the air; and the 
electric ſpark drawn from an irregular body at ſome 
diſtance, and when it is drawn by an irregular body, 
or through a ſpace in which the beſt conductors are 
diſpoſed in an irregular manner, always exhibits the 
ſame appearance. 
Lightning ſtrikes the higheſt and moſt pointed 
objects in its way, in preference to others; as high 
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hills , trees, ſpires, maſts, &c. and all pointed con- 
ductors receive and throw off the electric fluid more 
rcadily than thoſe which are terminated by flat ſur- 
faces. Lightning is obſerved to take the readieſt 
and beſt conductor; and this is the cafe with-elec- 
t:iciry in the diſcharge of the Leyden phial od; whence 


would be ſafer for a perſon to have his clothes wet 
than dry. Lightning burns, diſſolves metals, rends 
ſome bodies, ſtrikes people blind, deſtroys animal 
life, deprives magnets of their virtue, and reverſes 
their poles'; and theſe are well-known properties of 
electricity. _ VIS rat SHORES 7 YO SAL] 

Lizhtning not only gives polarity to the magnetic 
needle, but to all bodies that have any thing of iron 
in them, as brick, &c. and, by obſerving which 
way the poles of thefe bodies lie, it may be known, 
with the utmoſt "certainty, in what direction the 
ſtroke paſſed. Signior Beccaria ſuppoſes, that per- 
ſons are ſometimes killed by lightning, without be- 
ing really touched by it; a vacuum of air only being 
ſuddenly made near them, and the air ruſhing out 
of their lungs to ſupply it, and with ſo much violence 
that they could never recover their breath. In proof - 
of this he alleges, that the lungs of ſuch perſons are 
found flaccid ; whereas, when they are properly 
killed by the electric ſhock, the lungs are found in- 
flated: but this hypotheſis is controverted by Dr. 
Prieſtley. wa rei identi | : 

In order to demonſtrate, by actual experiment, 
the identity of the electric fluid with the matter of 
lightning, Dr. Franklin contrived to bring lightning 
from the heavens, by means of an electrical kite, 
which he raiſed, when a ſtorm of thunder was per- 
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a Feriunt ſummos #45 I 

Fulmina montes. - HORACE, 

MR phial, and other phenomenons in electricity, are treated of 
in No. 1. | | 


Dr. Franklin infers, that, in a thunder-ſtorm, it 


tive electricity ſeveral times in the gourſe of one 
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ceived to be coming on; and, with the electricity 
thus obtained, he charged phials, kindled fpirits, and 
performed all other electrical experiments, which 
are uſually exhibited by an excited globe or tube. 
This happened in 1752, a month after the electri- 
cians in France, purſuing the method which he had 
propoſed, had verified the fame theory ; but without 
any knowledge of what they had done. In 1757, 
he further diſcovered, that the air was ſometimes 
electrified poſitively, and ſometimes negatively ; and 
that the clouds would change from politive to nega- 


thunder-guſt. He ſoon perceived, that this import- 
ant diſcovery was capable of being applied to prac- 
tical uſe ; and he propoſed a method, which he ſoon 
accompliſhed, of ſecuring buildings from being da- 


waged by lightning, by means of conductors ; the 


uſe of which-is now univerſally prevalent. 
That the electric matter, which forms and ani- 


mates the thunder-clouds, iſſues from places far be- 


low the ſurface of the earth, and that it buries itſelf 
there, is probable from the deep holes which have, 
in many places, been made by lightning; and from 
the flaſhes which have been ſeen to riſe from wells 
and ſubterraneous cavities; as well as from the in- 
undations accompanying thunder- ſtorms, and occa- 
ſioned by water burſting out of the bowels of the 
earth. — But the limits to which I am confined will 
not permit me to recapitulate all the inquiries and 
reaſonings to which the various wonderful phenome- 
nons of lightning and thunder have given rife; I 
ſhall, therefore, proceed to a few obſervations, which 
reſpect the ſafety of perſons that .are expoſed to the 
perils of a thunder- ſtorm. | 

Dr. Franklin adviſes thoſe who are apprehenſive 
of danger from lizhtning, to be in the middle of a 
room (provided it be not under a metal 4uſtre ſuſ- 
pended by a chain) ſitting on one chair, and laying 
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their feet on another. It is ſtill ſafer, he ſays, to 
bring two or three mattreſſes, or beds, into the 
middle of the room, and folding them double, to 
place the chairs upon them; for, as they are not 
ſuch good conductors as the walls, the lightnin 
will not chooſe to paſs through them: but the ſafeſ 
place of all is in a hammock, hung with ſilken co 

at an equal diſtance from all the ſides of a room. 
Dr. Prieſtley obſerves, that the place of moſt abſo- 
lute ſafety mult be the cellar, and eſpecially the mid- 
dle of it; for when a perſon is lower than the ſurface” 

of the earth, the lightning mult ſtrike: the earth be- 

fore it can poifibly reach him. In the fields, the 
place of ſafety is within a few yards of a tree, but , 
not quite near it. Nevertheleſs, ſignior Beccaria | 
cautions perſons not to depend on the neighbourhood 
of a higher, or, in all caſes, a better conductor than 
their own body; fince, according to his repeated 
obſervations, the lightning by no means deſcends in 
one undivided track; but bodies of various kinds 
conduct their ſhare of it at the ſame time, in propor- 
tion to their quantity and conducting power *, 

Among the awful phenomenons of Nature, none 
have excited mote terror than lightning and thunder. 
Some of the profligate Roman emperors, of whom 
hiſtory records that they procured themſelves to be 
c:ihed, confeſſed, by their trembling and hiding 
themſelves, when they heard the thunder, that there 
was a Divine Power greater than their own—cels. 


z Earl Stanhope, in his Principles of Electricity, written when he 
was lord Mahon, obſerves, that damage may be done by lightning; not 
0n'y by the main ſtroke and lateral expiofion, but likewiſe by that 
wach he calls the returning ſtroke; that is, by the ſudden violent 
return of that part of the natural ſhare of electu city of any conducting 
body, or any combination of conducting bodies, which had been gra- 
dually expelled from ſuch body or bodies reſpectively, by the ſuperin- 
duced elaſtic electrical preſſure of a thunder cloud's electrical atmoſ- 
pberes. See further on this ſubject, Franklin's Letters, Prieftley's 
Hiſt. of Electricity, cc. 
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tonantem ouem. The greateſt ſecurity againſt the 
terrors of a thunder-torm, although no certain one 
againſt its _effefts, is that life of piety and virtue 
which is the beſt guardian of every earthly bleſſing. 
The good man, who knows that every event is un- 
der the direction of an over-ruling Providence, and 
that this life is only a part of his exiſtence, intro. 
ductory to the bliſsful ſcenes of "immortality, will 
behold the terrors of the ſtorm with unſhaken reſo. 
lution ; grateful to the Supreme Being if permitted 

to eſcape from the danger; and acquieſcing in the 
Divine Will,” if thus to be conveyed, by an eaſy 
and inſtantaneous paſſage, to that heaven where his 
converſation had long been, and to that God with 
whom he delighted to walk. 


Theſe ſentiments are beautifully expreſſed in the 
following lines, written in a midnight thunder-ſtorm, 
by the celebrated Mrs. Carter, and addreſſed to a lady: 


Let coward Guilt with pallid Fear, 
To ſhelt' ring caverns fly, 
And juſtly dread the vengeful fate, 
That thunders thro? the ſky. ff 


Protected by that Hand, whoſe law 
I be threat'ning ſtorms obey, 
Intrepid Virtue ſmiles ſecure, 


As in the blaze of day. 


2 Horace. The ancient Romans gave the appellation of Tonans, the 
Thunderer, to Jupiter, their ſupreme deity 3 and emperor Avguſtus 
conſecrated a terople to Jupiter the Thunderer, on account of his deli- 
verance from a great danger to which he had been expoſed in his Can- 
tabrian expedition; when travelling by night, the vehicle in which he 
was carried was ſcorched by lightning, and a ſlave that bore bis torch, 
inſtantly killed. Tonanti Jovi ædem conſecravit, liberatus periculo, 
cum expeditione Cantabrica per nocturnum iter lecticam ejus fulgor per- 
ſtrinxiſſet, ſervumque prælucentem exanimaſſet. Sueton. Octav. 29. 
And the poet Lucan adduces the thunder as a convincing proof, that 
Jupiter was the ſole ruler of the ſkies : 

Per fu!mina tantum 
Sciret adhuc ſolum cœlo regnare Tonantem. Pharſ. lib. ii. 


Jove's thunder will convince them of his reign. Row. 
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In the thick cloud's tremendous gloom, 
Tae lightnings lurid glare, 

It views the ſame All-gracious Pow r, 
That breathes the vernal air. 


Thro' Nature's ever- varying ſcene, 
By dict rent ways purſu'd, 

The one eternal end of Heav'n 
Is univerſal good. 


The ſame unchanging Mercy rules 
When flaming ether glows, 

As, when it tunes the linnet's voice, _ 
Or bluſhes in the roſe. 


By Reaſon taught to ſcorn thoſe fs 
That vulgar minds moleſt ; 

Let no fantaſtic terrors break 
My dear Narciſſa's reſt. . 


Thy life may all the tend'reſt care 
Of Providence defend ; 

And delegated angels round 
Their guaadian wings extend. 


When, thro? creation's vaſt expanſe, _ 
The laſt dread thunders roll, . 

Uatune the concord of the ſpheres, 
And ſhake the riſing ſoul ; 


Unmov'd mayſt thou the final ſtorm, 
Of jarring worlds ſurvey, 

That uſhers in the glad ſerene 
Of everlaſting day. * | 
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L. ON ELECTRICITY. 


Cauſa latet, vis eſt notiffima. orb. 
The cauſe i is ſecret, but th' effect is b 


ADDISON, 


THE phenomenons of Electricity are ſo various, 
ſo brilliant, and fo remote from the appearances under 
which natural bodies are commonly preſented to our 
obſervation, that while they amuſe the ſuperficial, 
and excite the attention of the moſt incurious obſery- 
er, they are adapted to exerciſe the faculties of the 
moſt intelligent philoſopher, in the inveſtigation of ' 
their cauſes and relations. The number and va- 
riety of the experiments which have been made in 
this branch of philoſophy, within our own times, is 
aſtoniſhing. The ſcarcity of obſervations made in 
the preceding ages, and even by our immediate pre- 
deceſſors, on a ſubject which has proved fo fruitful 
in our hands, is almoſt equally ſurpriſing. From 
the time of Thales the Milefian, who flouriſhed 
about 640 years before Chriſt, and Theophraſtus, 
the diſciple of Ariſtotle, who lived about 300 years 
after, down to the middle of the ſeventeenth century, 
all that had been ſaid, or that was known of elec- 
tricity, might be contained within the compaſs of a 
primer. Even the more mcdern writers of general 
ſyſtems of natural philoſophy either neglected it, or 
- thruſt the little which they had to ſay concerning 
it into ſome obſcure corner of their work, and under 
other articles; not deeming it of ſufficient import- 
ance to give it a ſeparate place. Since the year 
1720, however, various intereſting and important 
phenomenons have been obſerved; and theſe have 
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given riſe to a variety of reaſonings and theories. 
The extenſiveneſs, moreover, of this branch of 
knowledge, with regard to the relation which it 
now bears to many of the other ſciences, is not leſs 
worthy of obſervation. Down to the times even _ + 
Boyle and Newton, electricity has been ſolely em: 
ployed in attracting and repelling ſtraws and chaf: 
in our days it has extended its influence even into 
the atmoſpheric regions, and has formed connections 
with almoſt every branch of natural philoſophy. © It 
has even ſoared ſo high as to court an alliance wit 4 
phyſical aſtronomy, and has had the confidence even 
to put in a claim, which may perhaps one day be 
allowed, of having a ſhare in the production of ſome 
of the grandeſt phenomenons of Nature. « wee... 
The term electricity is derived from mexreor, t 
Greek name for amber; a yellow tranſparegt ſub- 
ſtance which has been very anciently obſerved to 
poſſeſs, when rubbed, the- property of attracting 
light bodies; inſomuch that Thales of Miletus con- 
cluded hence, that it was animated. The term 6 
electricity is now applied, not only to the power of J 
attracting light bodies inherent in amber, but to 
other ſimilar powers, and their various effects, in 
whatever bodies they reſide, or to whatever bodies : 
they may be communicated. —In a word, by ele&ri= * . 
city or electrical force, is underſtood, not only that 
power or property, which the ancients obſerved in 
amber and the lyncurius lapis, or tourmalin, but 
which agate, jet, ſealingwax, glaſs, and a variety of 
other ſubſtances, called electrics , are now. known to 


2 Amber is alſo brought, by friction, to yield lig I 47 
in the dark; and hence it is reckoned cas. A 2: 

> Elerics are thoſe ſabſtances, in which the eleQtric fluid is ca- 
p2ble of being excited, and accumulated, without tranſmitting it, and 
therefore called non-conduForg, in oppoſition to conduZars, which are cal. 
led non: electrics. The eleQrics are likewiſe called elefrics per fe, nd 
criginal el:fFrics. They are capable of being excited, fo as to-exhibitthe 
eleCtiical appearances of attracting and repelling light bodies, emitting - - 
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poſſeſs, of attracting light bodies, &c. when excited 
by heat or friction; and which. is alſo capable of be- 
ing communicated, in particular circumſtances, to 
other bodies: and the ſcience of electricity is that part 
of natural philoſophy, which propoſes to inveſtigate 
the nature and effects of this power, and of other 
fimilar powers connected with it. 
Tus we find, that electricity was indebted to the 
ancients for little more than its name, which it {ill 
retains, and which, although very inadequate to 
the preſent ſtate of this branch of knowledge, was 
ſufficiently expreſſive of the little which they knew 
concerning it. I he father of modern electricity ap- 
pears to have been Dr; Gilbert, author of an ex- 
ceellent treatiſe, De Magnete, publiſhed in 1600, 

who greatly augmented the lift of electrical bodies. 
This was increaſed about a century after ward, by 
Mr. Boyle, who obſerved ſome new circumſtances 
concerning electrical attraction. His contemporary, 
Otto Guericke, the celcbrated inventor of the air- 
pump; firſt took notice of the mutual repulſion of 
bodies electrified, and of the light and ſound exhibit- 


ed by excited clerics. The illuſtrious Newton 


was content with a few experiments, from which it 
appeared, that excited glaſs attracted light bodies on 
the ſide oppoſite to that on which it was rubbed. In 
1709, Mr. Hawkſbee, by means of his glaſs globes, 
as well as. thoſe of ſealingwax and refin, obſerved 


many new and ſtriking phenomenons. Mr. Grey, 


about twenty years after, firſt diſcovered, that the 


electric virtue might be communicated from excited 


eleCtrics to non- electrics in contact with them. To 


15 a ſpark of Jight, attended by a ſnapping noiſe, and yielding a current 
of air, the ſenſation of which reſembles that of a ſpider's web drawn 


over the face, and a ſmell like that of phoſphorus, either by friction, 


or by heating and cooling, or by melting, and pouring one melted 
ſubſtance into another. Conduttors denote thoſe ſubſtances, which are 
© eazatle of receiving and ranſmitting the electric virtue. Theſe terms 
_ were luſt introduced by Dr. Deſaguliers. 2 2 | 
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him, likewiſe, and to his friend Mr Wheeler, we 
are indebted for the important diſcovery of inſulating 
bodies, by which the electricity communicated to 
them is detained and preſerved, and which laid tlie 
foundation of almoſt all the ſubſequent diſcoyeries. - 
M. du Fay next made a capital diſcovery; that of the ' - 
two ſpecies of electricity, which he denominated the _ 
vitreous and reſinous, from the principal ſubſtances . - . 
to which they reſpectively belong: the characteriſti ee 
of which two kinds is, that bodies, poſſeſſed of one 
of them, repel all other bodies, whoſe electricity is i 
of the ſame ſpecies with their own, and attract al! 
bodies poſſeſſed of the other ſpecies. M. du Fay 
alſo, accompanied by .abbe Nollet, ' firſt perceived 
the electrie ſpark; and the abbe declares that he 
ſhall never forget the ſurpriſe excited both in M. da 
Fay and himſelf, by the firſt electrical ſpark that | 
was ever drawn from the human body. In Mr. | 
Grey's experiments, ſubſequent to this, we find t 
origin of metallic inſulated conductors, and the firſt 
obſervation of the pencil of rays perceived at theie 
pointed extremities. 1 - "i 
Electricity, however, did not make any rapid 
progreſs till-after the year 1743, when the uſe of 
globes was again introduced by the German phi- 
loſophers ; tubes only, after the time of Hawkibee, . . 
being made uſe of in electrical experiments. By the 
ſize and number of their globes, the Germans ex- 
cited a prodigious power of electricity. The ſtrength 25 
of the ſimple electric ſparks was increaſed to ſuch a 
degree, that they were felt from a man's head to his 
foot, and ſmall birds were killed by them. But the 
moſt ſurpriſing effect produced by the German ma- 
chines, was the acceſſion of inflammable bodies by 
the electrie ſpark, in 1744, by Dr. Ludolf of Ber- 
lin, who kindled, by its means, the vitriolic ether, 
Dr. Watſon, in England, about this period, fired 
ſpirits confiderably diluted, diſtilled vegetable oils, 
, e | 


= 
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reſinous ſubſtances, and gunpowder. He ſet fire to < 
the factitious air produccd by the ſolution of iron 
in diluted ſpirit of vitriol, which when it did not 
find a ready paſſage out of the mouth of the flaſk in 
| which it was contained, was kindled throughout its 
whole capacity, with an exploſion equal to that of a 
large piſtol. He likewiſe fired ſpirit of wine by a 
drop of cold water, and afterward even by ice. 
But the moſt amazing of all the electrical diſco- 
veries was the Leyden phial, ſo called from the 
place in which it was made, in 1746, by Mr. Cu- 
neus, as he was repeating ſome experiments of 
| meſſieurs Muſchenbroeck and Allamand; or, as 
others ſay, by Mr. Mulchenbroeck himſelf, who 
firſt felt the ſhock as he was uſing an iron cannon, 
ſuſpended on ſilk lines, for a conductor. Dr.- Prieſt- 
ley, in his Hiſfory of Electricity, gives an account 
of the deſcriptions Which thoſe who firſt felt the elec- 
tric ſhock, gave of it, while they were under the 
influence of the panic it occaſioned. . Mr. Muſ- 
chenbroeck (ſays he) who tried the experiment with 
a very thin glaſs bowl, ſays, in a letter to M. Reau-- 
mur, which he wrote ſoon after the experiment, 
3 that he felt himſelf ſtruck in bis arms, ſhoulders, | 
| and breaſt, ſo that he loſt his breath, and was two 
days before he recovered from the effects of the 
blow and the terror. He adds, that he would not 
take a ſecond ſhock for the-kingdom of France”.— 
Other electricians have deſcribed the ſame terrors; * 


and their deſcriptions, in the preſent advanced ſtate 

1 electricity, may appear exaggerated. But we 

maaʒay, in ſome meaſure, account for this, by con- 

ſidering that they were under the influence of the 

i ſurpriſe and terror excited by a new and 2 
feeling, of a very peculiar kind, produced by a 

a 3 inadequate cauſe, lurking in a tumbler of 

| water. The ſenſation cauſed by the electric ſhock 

: 7 ende a e WAGs and every change or. 
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commotion perceived. ĩn the body for ſome time after 
the ſhock thus circumſtanced, might be attributed naa- 
turally enough by a timorous perſon, although ever ſo 
well acquainted with the phenomenons of electricit 
already known, or the laws already eſtabliſhed, to ſome 
ſecret and unaccountable operations of this inviſible 
and myſterious agent; part of which, on this new and 
ſtrange modification of it, might be ſuſpected, on its 
diſlodgment from the tumbler, to have only changed 
its quarters, and to be ſtill lying in ambuſh; and 
playing its pranks with the body; or, at leaſt, to 
have permanently diſcompoſed and ruffled ſome of the, 
fibres, in its rapid paſſage through it. Even at 
this day, the marvellous air of this experiment is not 
ſo far diminiſhed by frequent repetitions, but that it 
ſill throws a ſimilar deluſion on many; who are 
thereby induced to think that they feel the effects of 
the electric ſhock for ſome time after it has been 
given; and few receive it without ſome degree f 
perturbation,——It was this aſtoniſhing experiment, 
Dr. Prieſtley obſerves, that gave an eclat to elec-. 
tricity. Every body was eager to ſee, and, not- 
withſtanding the terrible account that was reported 
of it, to feel the ſenſation produced by it. It is to 
this day juſtly viewed with aſtoniſhment by the moſt 
profound electricians: for though ſome remarkable 
phenomenons of it have been. excellently accounted 
for by Dr. Franklin, and others, ſtill much remains 
to be done, and, in many reſpects, the circumſtan- 
ces attending it are ſtill inexplicable. | : 


In-1747, Dr. Watſon made a variety of noble 


experiments, with a view of aſcertaining the diſtance 
to which the electric ſnock could be carried, and the 

velocity with which it moves. In the firſt of theſe, © 
the ſhock was given, and ſpirits kindled, by electric 
fire which had been conveyed through the Fhames. 
In a ſubſequent experiment, the ſenſible inſtantaneity - 
of the motion of the electric fluid was directly aſcer- _ 


— 
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tained by an obſerver, who, thoug h in the ſaqe 
room with the charged phial, was = the ſame time 


in the middle of an Aeckie circuit of two miles, and 
felt himſelf ſhocked, at the ſame inſtant that he ſaw 


the phial diſcharged. Another important diſcovery 
by Dr. Watſon was, that the glaſs globes and tubes 
dd not contain within themſelves the electric fluid 
which appeared on their excitation, but drew it 
from the earth and the bodies contiguous to the rub- 
ber, and in contact with it. Mr. Wilſon appears 
to have made the ſame obſervation. . Dr. Watſon 
likewiſe diſcovered, what Dr. Franklin had obſerved 


about the ſame time in America, the plus and minus 


ſtates of eleQtrified bodies. 

This ſimple principle of the plus and minus, or 
the feſitive and negative ſtates of the eleCtric matter 
in bodies, became, in the hands of Dr. Franklin, as 
- fruitful (if we make allowance for the different na- 
ture and importance of the ſubject) as the principle 


8 of univerſal attraction in thoſe. Lo By the 


application of it, the Leyden phial, which had 
hitherto teemed with pts and contradiction, 
had its moſt glaring inconſiſtencies reconciled and 
accounted for in the moſt ſimple manner. The 
doctor ſhowed, that in the act of electrization, one 
ſide of the phial (the inſide, for inſtance) was elec- 
trified poſitively ; that is, had an additional quantity 


of the electric fluid thrown. upon it; and N the 


other ſide was electrified negatively; that is, was 
deprived of an equal quantity; and that the effect 


of that operation was not an increaſe of the quantity 


of electric fire in the phial, but ſolely a change pro- 


duced in the ſituation of the natural — of elec- 


trie matter belonging to it. 

Dr. Franklin's important diſcovery of the identity 
of lightning, and the electric fire, I mentioned in 
my laſt paper. This is one of the few capital diſ- 


72 „Series in'eleAcicity, for which we are not at all 


„ ann bo. +5 29 
indebted to chance, but to one of ' thoſe bold and 
happy ſtretches of thought, in e of which © 
thoſe gigantic ſtrides. are made in ſcience, which 
diſtinguiſh geniuſes of a ſuperior order. By this in- 
tereſting and important diſcovery (the greateſt, per- 
haps, that has been made in the whole compaſs f 
philoſophy fince the time of ſir Iſaac Newton) we + 
have it now in our power, by a ſimple and cheap ' 
apparatus, to direct the courſe of the hitherto in- 
evitable fulmen, and thereby, with reſpect to build- 
ings at leaſt, to deprive it of its power of hurting. 
By what ſiinple and flender inftruments, even the 
playthings of children, does the hand of Genius ex- 
tort from Nature her choiceſt ſecrets. Thus New= 
ton, by means of a ſoap- bubble, inveſtigates the 
magnitude of the component particles-of bodies, on 
which their colour depends; and Franklin; by raiſing 
a kite, diſc6vers the nature of lightning e 
The laſt great diſcovery of which 1 ſhall take no- 
tice (and to which Mr. Canton led the way] is that 
of a new and very extenſive principle in electricit /, 
by meſſieurs Wilke and Epinus, two foreign elec- 
tricians. The principle, which, indeed, is founded 
on Dr. Franklin's theory of poſitive and negative 
electricity, is this; that the cleric fluid, when 
there is a redundancy of it in any body, repels the _ 
electric fluid in any other body, within its influence, 
and drives it into the remote parts, or quite out ß 
the body, if there be any outlet for that purpoſe; .. 
thereby reducing the body to a ftate contrary to its 
own; that is, a negative ſtate. On this principle 
they undertook to charge @ plate of air, like a plate 
of glaſs, and thereby to imitate, in the moſt perfect 
manner, the phenomenon of lightning. They ſuc- 
ceeded, by ſuſpending two large beach of wood co 
vered with tin, with the flat ſides parallel to one an- 
other, and ſome inches aſunder. On electrifying. 
Paſitively one of the boards (which may be conſidered 
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as metallic coatings to the two ſurfaces of the aerial 
plate) the other board became electrified negatively; 
and a perſon, touching this laſt with one hand, and 
bringing his other to the other board, received a 
ock through his body, as in the - Leyden experi- 
ment. With this plate of air they made a variety of 
curious experiments. The two metal plates being 
in oppolite ſtates, ſtrongly attracted each other, and 
-would have ruſhed together, if. they had not been 
kept afunder by ſtrings. Sometiines, the electricity 
of both would (+ diſcharged by a ſtrong ſpark between 
cem, as when a plate of glaſs burſts, and 1s per- 
forated by too great a charge. A finger put be- 
tween them promoted the diſcharge and felt the 
ſhock. If an eminence were made on either of the 
plates, the ſelf-diſcharge would. always be made 
through it; and a pointed body fixed upon either of 
them prevented their being charged at all. 
The ſtate of theſe two plates, they excellently ob- 
ſerved, juſtly repreſents the ſtate of the clouds during 
a nl nm; the clouds being always in one | 
ſtate and the earth in the oppoſite; while the body 
of air between them anſwers the ſame purpoſe as the 
ſmall plate of air between the boards, or the plate of 
glaſs between the two metal coatings of the Leyden 
phial. The phenomenon of lightning is the burſt- 
ing of the plate of air by a ſpontaneous diſcharge, 
which is always made through eminencies, and the 
bodies through which the diſcharge is made are vio- 
lently thocked. - | 
With reſpect to the nature of the . Auid, 
-aldloſophers i have entertained very different ſenti- 
ments. Mr. Wilſon, and others, have ſuppoſed it 
to be the ſame with the ether of fir Iſaac Newton; 
but Dr. Prieſtley js of opinion, that the electric 
matter is either phlogiſton, or contains it. Perhaps 
we may be allowed to enlarge our views, and con- 
Baer the ſun a as ne fountain of the electric fluid; ; 


and the zodaical light, the tails of comets, the au- 
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rora borealis, lightning, and artificial electricity, 2 


to be its various and not very diſſimilar modifica- 


tions. But it cannot be expected, in the contracted 
ſpace to which I am confined, that 1 can enlarge 
hb on this ſcience; a 8 on which ſo many 


volumes have been written. I have been obliged to 
treat the ſubject in a general light; as exhibiting a a 


matter of curious ſpeculation, to obſerve the ignorance 
of the greateſt, men, for ſo many ages, concerning 
phenomenons, with which no man of letters is now 


— 


unacquainted. It 1s no leſs entertaining and inſtruc- _ 


tive to obſerve, that even after ſome light had been 


thrown upon the ſubject, it required the efforts of 


ingenious men; -for near a century more, to bring 


the ſcience to its preſent advanced ſtate; that, bow 


ever, ſo far from having reached perfection, the 
myſteries of Nature are fo profound, that there are 


ſtill many deſiderata to be known, ſtill ſufficient to. 


perplex the moſt intelligent philoſopher, and to in- 


duce him to ſuſpect, while he looks back with the 
exultation of ſuperiority,” at the ignorance of the an- 


cients, and even of the illuſtrious ſages of the ſeven- 
teenth century, with reſpect to the preſent moſt ob- 


vious principles of the ſcience, that we may appear 


like children to the philoſophers of another age, 


whom new phenomenons, ne principles, and per- 


haps a new theory, may aſtoniſh ; while, impreſſed - 
with a more awful and religious ſenſe of the wom 
derful operations of the Deity, they may exclaim in 
the language of the celeſtial choir,. « Hallelujab, for 


the Lord God 8 8 | 


* : 


C 


ada tctic regions that it a 
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uU. ON THE AURORA BOREALIS, AND OTHER FIERY 
| - METEORS. | | 


Silent from the north 
A blaze of meteors ſhoots : enſweeping firſt 
The lower ſkies, they all at once converge 
High to the crown of heaven, and all at once, 
Relapfing quick, as quickly reaſcend, - 
And mix, and thwart, extinguiſh, and renew, 
All ether courſing in a maze of light. THOMSON, . 


THE Aurora 1 or Northern Lights, is 
4 kind of meteor appearing in the northern part of 
the heavens, moſtly in — winter time, and in froſty 
weather. It is now 2 known, that no 
_ deſcription is requiſite of the appearance which it 
uſually makes in this country. But it is in the 
ppears to perfection, particu- 
larly during the ſolſtice. In England, the extremi- 
ties only of theſe northern lighs 3 are to be ſeen, that 
we have but a faint idea of their ſplendour and their 
motions *. According to the {tate of the atmoſphere, 
they differ in colours. They often aſſume the co- 
lour of blood, and make a very dreadful appearance. 
; The ruſtic ſages become prophetic, and terrify the 
-- gazing ſpectators with the dread of war, peſtilence, 
and famine. This ſuperſtition was not peculiar to 


2 Of the Adviea Borealis in Shetland, Siberia, and Hudſon's Bay, 


and its beneficial effects in the polar regions in general, fee No. *, = 


On Winter in the Polar Regions. 


- By dancing meteors then, that ceaſeleſs ſhake” 
A waving blaze refrate o'er the heavens, 
And vivid moons, and ſtars that keener play 
With double luſtre from the gloſſy waſte, 
Ev'n in the depth of polar night, they end 
A wondrous day-: enough to light the chace, 


| Or cue their OY os to Finland-fairs. TROMION 


= 3 \ 


; NUMBER 11. a. 


3 iſlands; nor are theſe appearances . 
recent date. The ancients called them ch jaa 
trabes, and bolides, according to their forms or co- 
lours. But, in old times, they were exttemely rare, 
and, on that account, were the more taken notice 
of. From the days of Plutarch to thoſe of our ſage = 
hiſtorian ſir Richard Baker, they were ſuppoſed to 
be portentous of great events, and 22 * | 
ſhaped them into aerial conflicts: 


From look t#look; contagious through the 3 
The panic runs, and into wondrous ſhnapes 


F 


4 - 


Th appearance throws : Armies in meet array, _. 5” 


Throng'd with aerial ſpears and ſteeds of fire; 

Till the long lines of full- extended war 

In bleeding fight commixt, the ſanguine flood - 
Rolls a broad ſlaughter o'er the plains of heaven. 

As thus they ſcan the viſionary ſcene, 

On all fides ſwells the ſuperſtitious din, 

Incontinent ; and-buſy Frenzy talks 5 - 
Of biood and battle ; cities 2 2 
And late at night i in ſwallow ing ear — 
Or hideous wrapt in fierce aſcending fame; : 
Of fallow fatnine, inundation, 8 , 

Of peſtilence, and every great diſtreſs ; | 

Empires ſubvers'd, when ruling Fate has ſtruck 

Th? unalterable hour: ev'n Nature's ſelf 

bs deem'd to totter on the brink of time. 

Not ſo the man of philoſophic eye, 

And inſpect fage'; the waving brightneſs he 

Curious ſurveys, inquiſitive to know” 

The cauſes, and materials, yet unſix d. nc +: 
Of this appearance beautiful and new. _ THOMSON +- 


The culy thice. that teile 0 d kefloty” 
of this phenomenon, is what we have from the learn- 


ed Dr. Halley, in the Philoſophical Tranſactions, 


No. 347: The firſt account he gives, is of che 
appearance of what the author calls hurning ſpears,. 
and | which. wor: ſcen at London in * FS. 


— 


* i 
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- account is taken from a book entitled, A Deſcrip- 


tion of Meteors, by W. F. D. D. and reprinted at 
London in 1654. The next appearance, on the 
teſtimony of Stow, was in October 1564. In 1574 
alſo, according to Camden and Stow, an aurora bo- 
realis was obſerved two nights ſucceſſively. 'T'wo 
were ſeen, at different times, in the year following, 
in Brabant. They were compared, by Cornelius 
Gemma, 'to ſpears, fortified cities, and armies fight- 
ing in the air. Michael Mzſtlin, tutor to the great 


._ - Kepler, aſſures us, that, in the county of Wurtem- 


berg in Germany, theſe phenomenons, which he 
| calls chaſmata, were ſeen by himſelf, no leſs than 
- ſeven times, in 1580. In 1581, they appeared in 
an extraordinary manner in April and September, 

and in a leſs degree at ſome other times of the fame 

year. In September 1621, this phenomenon was 
- Obſerved all over France, and deſcribed by Gaſſen- 
dus, who gave it the name of aurora borealis ; yet 
neither this, nor any ſimilar appearances poſterior to 
1574, are deſcribed by Engliſh writers till the year 


1707; which, as Dr. Halley obſerves, ſhows the 


great neglect of curious matters which at that time 
prevailed, From 1621, indeed, to 1707, there is 
no mention. of an aurora borealis having been ſeen 
by any perſon, either in England or foreign coun- 
tries; and, conſidering the number of aſtronomers, 
who, during that period, were almoſt conſtantly - 

_ obſerving. the heavens, we may reaſonably conclude, 
that no ſuch phenomenon appeared till after an in- 
terval of - eighty-ſxx years. In 1707, a ſmall one 
was ſeen in November; and during that year and 
. - the next, the ſame appearances were repeated five 
times. The next on record is that mentioned by 
Dr. Halley, as appearing on March 6, 1716. The 
ſplendour of this attracted univerſal attention. By 


-_* © the vulgar it viewed with conſternation ; and 
tiey conhideret 


it as marking the introduction of. a 


— 


nnn e: 
foreign race of princes into this country *. "Since 
that time, theſe meteors have been fo common, that 
no account has been kept of them. 2 | 
It was for a long time a doubt whether this me- 
teor appeared only in the northern hemiſphere, oer 
whether it were to be obſerved alſo near the ſouth 
pole. Tbis is now aſcertained by. Mr. Forſter, who, 
in his Voyage round the World with captain Cook, 
aſſures us, that he obſerved it in the high ſouthern - 
latitudes, although with appearances ſomewhat dif- 

| ferent from thoſe which are ſeen here. „On the 
17th of February 1773 (fays Mr. Forſter) as we 
were in latitude 58 ſouth, a beautiful phenomenon 
was obſerved during.the preceding night, which ap- 
peared again ſeveral following nights, It conſiſted 
of long columns of a clear white light, ſhooting up 
from the horizon to the eaſtward, almoſt to the ze- 
nith, and gradually ſpreading on the whole fouthern 
part of the ſky.” Theſe columns were ſometimes 
bent ſidewiſe at their upper extremities ; and, al- 
though in moſt reſpects ſimilar to the northern "Frag 
of our hemiſphere, > differed from them in being 
always of a whitiſh colour; whereas ours aſſume 37 
various tints, eſpecially thoſe of a fiery and purple 
hue. The ſky was generally clear when they ap- 
peared, and the air ſharp and cold, the thermometer 
ſtanding at the freezing point”. 25 

I ſhall not attempt to give any account of the 
earlier conjectures concerning the cauſe of this phe= _ 
nomenon. It will be ſufficient to obſerve, that ever 
ſince the identity of lightning, and of the electric 
matter, has been aſcertained, philoſophers have been 


2 Dr, Halley obſerved, that this aurora borealis roſe to a prodigious \ 
beight, it being ſeen From the weſt of Ireland to the confines of Ruſ- 
fia and Poland on the eaſt ; nor did he know how much further it 
might be viſihle; ſo that it extended at leaſt 30 in longitude; and 
from latitude 500 north it was ſeen" over all the northern parts of Eu- 


were exhibited, _ Dr. Halley obſerved in London. 


*. 


rope; and, in all the places where it was viſible, the ſame WOT . f 1 


1 
7 4 * 
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n: turally led to ſeek the explication of atrial meteors 
in the principles of eleQricity ; ; and there is now no 
doubt, but that the greater part of them, and eſpe- 

cially the aurora borealis, are electrical phenome- 

nons. Beſide the more obvious and known appear- 
ances which conſtitute a reſemblance between this 
meteor and the electric matter by which lightning is 
produced, it has been obſerved, that the aurora bore- 
5 alis produces a very ſenſible fluctuation in the magne- 
- <tc needle; and that, when it has extended lower than 
uſual into the atmoſphere, the flaſhes have been at- 
tended with various ſounds of rumbling and hiſſing, 
taken notice of both by ſignior Beccaria and M. 
Meſſier. But I have, in ſome meaſure, anticipated 
this part of my ſubject, in my paper On Comets *, 
to which I refer my readers for the ſentiments of Dr, 

Hamilton and abbe Mann, who have each produced 

. the moſt ſatis factory arguments to demonſtrate the 
.* - identity of the matter dat forms the tail of comets, | 
te aurora borealis, and the electric fluid. Dr. 

Blagden has alſo given a copious illuſtration of this 

ſubje& in his account of ſome fiery meteors, which 

appeared in 1783 b. | 

Of the aurora borealis I have one more obſerva- 

tion to make of great importance to ſeamen. In 
1772, Mr. Winn preſented a paper to the, Royal 

Society, in which he ſays, that the appearance wy an 
aurora borealis is a certain ſign of a hard gale of 
wind from the ſouth or ſouthweſt. This he never 
1 found to fail in twenty-three inſtances; and he even 

* Thinks, that from the ſplendour of the meteor, ſome 

S - . Judgement may be formed” concer the enſui 

— If te aurora be very begin the gale will 
come on within twenty-four hours, but will be of no 
long duration: if the light be faint and dull, the 


ls will de ebb violent, and longer in coming on, 
s d, ret vl Laing rar Yo 


bot will. at. i e Bis olifietions a 


made in the Engliſh Channel, where ſuch winds are 
very dangerous; and, by attending to the aurora, 
he ſays he often got cally 008 of it, when others 


narrowly eſcaped being wrecked *. 


There are other fiery meteors beſide lightning and Dr 5 


aurora borealis; ſuch as fiery globes, moving at pro- 


digious hei ahts, with incredible velocity; the Suit . 


fatuus, — volans, falling ſlars, &c. 


The Ignis Fatuus is a common meteor, chiefly 2s 
ſeen in dark nights, frequenting meadows, marſhes, - 
and other moiſt places, and often ſeen in burying- 


grounds, and near dunghills. It is known ama 
the common people by the name of Will with a 
Wiſp, and Jack with a Lanthorn. The ſorm and 


ſize of theſe. ignes fatui are very various. The late 


experiments on air ſerve to furniſh a rational e 


cation of this phenomenon, to which the ignorant | 


and ſuperſtitious have aſcribed ſo many alarming *© 
purpoſes, Inflammable air has been found to be the 
moſt common of all the factitious airs in nature; 
and to be the uſual product of the putrefaction and 


decompoſition of vegetable ſubſtances in water; and 
* to Dr. Prieſtley, informs 
him, that he fires inflammable air by the electrie 


ſignior Volta, in a 


ſpark, even when the electricity is very moderate; 
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and he ſuppoſes, that this experiment explains the 


inflammation cf the i ignis fatuus, provided it conſiſts 
of inflammable air iſſuing from marſhy ground -by 


the help of the electricity offs , and by 2 ars, 


which = very probably thought to have an electric 
origin ©, Dr. Shaw deſcribes-an ignis fatuus, which 


he ſaw in Paleſtine, that was ſometimes L or 


N in the form of the flame of a e imad. 


* Phil. Tranſ. vo's Ixiv, part i. 


d For a deſcription of theſe fiery globes, 1 nat fer to De Bly 


den's account abovementioned. 


© Prieſtley's Obſervations on Air, vol. iii, page 38a. 


— 


. 


* 


555 — Travels, þ. 363. » Priefiley's Ele, vol. is ps 434+ | 
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.ately after ſpread itſelf fo much as to involve the 


whole company in a pale inoffenſive light, and then 


contract itſelf again, and ſuddenly difappear. But 
in leſs tham a minute it would become viſible as de- 
fore; or, running along from one place to another, 
with a ſwift progreſſive motion, would expand itſelf, 


at certain intervals, over more than two or three 


actes of the adjacent mountains. The atmoſphere, 
at this time, bad been thick and hazy, and the dew 


on their bridles was unuſually clammy and unctuous. 


—]n the ſame weather, he obſerved thofe luminous 
appearances, which, at ſea, ſkip about the maſts 


_ "and yards of ſhips, and which the failors call corpu- 


en, by à corru tion of the Spaniſh word cuer po- 
* 


The Draco Volans is a fat, heterogeneous, . 
N appearing long and ſinuous, ſomethin 
the ſhape of a ſhying dragon. It is generally ſeen on 
the banks of rivers and in marſhy places, and ſeldom 
riſes very high from the ground, but plays and dances 
about the ſurface in an agreeable manner; and if 
3 go up to it, it will ſtick to their hands and 
clothes, without burning, or doing them any injury. 
They are more common in the ſummer months than 


in the winter, and are more frequently ſeen i in thick 


Weather than in clear. 


A Falling Star is a meteor, the explication: of 
| which has puzzled all philoſophers, till our modern 
. diſcoveries in electricity have led to the moſt proba- 
ble account of it. Signior Beccaria makes it pretty 


evident that it is an electrical appearance b. 


To the ignis fatuus, and other fiery * 


| " are viſible near the earth, Sony has thus 


alluded i in his Autumn: 
Now black, and deep, the night bags to fall, 


A ſhade immenſe. Sunk in the quenching gloom, 


> 
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Magnificent and vaſt, are heaven and earth. 
Order confounded lies; all beauty void; 
Diſtinction loſt ; and gay variety | 

One univerſal blot : ſuch the fair power 
Of light, to kindle and create the whole. 
Drear is the ſtate of the benighted wretch, 


Who then, bewilder'd, wanders through the dark, —— 


Full of pale fancies, and chimeras huge; 

Nor viſited by one directive ray, x . 
From cottage ſtreaming, or from airy hall. 
Perhaps, impatient as he ſtumbles on 
Struck from the root of ſlimy ruſhes, blue, 
The wild-fire ſcatters round, or gather'd trails 

A length of flame deceitful o'er the moſs : © 
Whither decoy'd by the fantaſtic blaze, ? 
Now loft, and now renew'd, he ſinks abſorpt, 
Rider and horfe, amid the miry gulf: .- 
While fill, from day to day, his pining wife 

And plaintive children his return await, © - 

In wild conjecture loſt. At other times, 

Seat by the better Genius of the night, _ 
Innoxious, gleaming on the horſe's mane, 

The meteor ſits ; and ſhows the narrow path, 
That winding leads through pits of death, or elſe 
Inſtructs him how-to take the dangerous ford. 


* 


/ 
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II. ON MAGNETISM AND THE MARINER'S COMPASS. 


Almighty Cauſe ! tis thy preſerving care, 
That keeps thy works for ever freſh and fair: 
Hence life ackoviled es its Glorious Cauſe, 

And matter owns its Great Diſpoſer's laws; 

_ Hence flow the forms and properties of things; 

Hence riſes harmony, and order ſprings. ' 

Thy watchful providence o'er'all intends; _ 

Thy works obey their Great Creator's ends. 
Thee, Infinite! what finite can explore? 
Imagination finks beneath thy power. | 
Yet preſent to all ſenſe that power remains: 
Reveal'd in Nature, Nature's Author reigns. 

. l BOY sz. 
ALTHOUGH che phenomenons of the magnet 
have, for many ages, engaged the attention of natu- 
ral philoſophers, not _ by their fingularity and 
importance, but alſo by the obſcurity in which 
are involved; yet very few additions have been made 
to the diſcoveries of the firſt inquirers into the ſub- 
ject. The powers of genius which have been hi- 
therto employed in inveſtigating this ſubject, have 
not been able to frame a hypotheſis, that will ac- 

count, in an eaſy and ſatisfactory manner, for all the 
various properties of the magnet, or to point out 
the links of the chain which connect it with the other 
phenomenons of the univerſe. It is certain, inde<d, 
that both natural and artificial electricity will give 
polarity, or a direction to the poles of the earth, to 
needles, and even: reverſe a given polarity; and 
hence it may be inferred, that there is a conſiderable 
affinity between the electric and magnetic fluid; but 
in what manner electricity acts in producing magne- 


__ "rife, is ſtill utterly unknown. 


3 n ES. 


From the weils of Hippatiates, Bit ai M -., 1 
totle, who each flouriſhed above three centuries be- 


fore the chriſtian era, it is certain that the ancients 


were acquainted with the attractive and repulſive . 
powers of the magnet; but it does not appear, that 
they knew of its tendency to the pole, or of the ma- 


riner's compaſs. Lucretius, in his ſixth book D 


Rerum Natura, has given a poetical differtation up- 


on the attractive property of the magnet, but with- 
- out the leaſt intimation of its 


magnet: 


Quod ſupereſt, agere elde quo odere fas. 
Naturz, lapis hic ut ferrum ducere poſſit. 

Quem magneta vocant patrio nomine Gra, 
Magnetum quia fit patrus in finibus ortus. 


That is, & The magnet, of whoſe attractiye virtues 5 
he intends to treat, is ſo called, by the Greeks, from 


Magneſia, a diſtrict of Lydia, in which it was firſt 
found”. Ariſtotle, by way of excellence, calls it 


only Po, the ftone. Pliny calls it Heraclius lapis, 


from the city of Heraclea, in the country. of the 
| Magnetes abovementioned. By the Italians it is 
called calamita, and by the French aimant. Our 
Engliſh name, the /oad/tone, is of Saxon extraction. 


As the ancients were not acquainted with the true . 


method of philoſophiſing, and were content with ob- 
ſervation alone, their knowledge of nature was v 


confined, and did not afford any conſiderable advan- 
tage to ſociety. Modern philoſophers, by combining 
experiment with obſervation, ſoon extended the 


boundaries of ſcience, and diſcovered the polarity of 
the magnet; a property which conſtitutes. the baſis 
of navigation, and gives exiſtence to commerce. 

The loadftane, leading ſtone, or natural magnet, 
is a ferruginous ſtone, found in the bowels of the 


_ generally in iron mines; of all forms and 


polarity. Fo him, 
however, we are indebted for the _ of the term 


J 


or in which the virtue ſeems to be concentrated, are 


＋ 
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ſizes, and of various colours. It is endowed. with 
the pr of attracting iron; and of both point- 
ing itſelf, and alſo enabling a needle, touched-upon 
it, and duly p poiſed, to point toward the poles of the 
world. — Loadſtones, in general, are very hard and 
brittle ; and, for the moſt part, more Vigorous, in 
proportion to their degree of hardneſs. Conſidera- 
- ble portions of iron may be extracted from them. 
Mr. Kirwan fays, that the magnet ſeems to contain 
a ſmall quantity of ſulphur, and is often contamina- 
ed with a mixture of quartz and argil. It is poſſi- 
ble, it may contain nickel ; for this, when. purified 
to a certain degree, - acquires the properties of a 
magnet; but its conſtitution has nor hitherto deen 

properly examined 

Artificial magnets, which are made of ſteel, are 
now generally uſed in preference to the natural mag- 
-net; not only, as they may be procured with greater 
eaſe, but becauſe they are far ſuperior to the natu- 
ral magnet in ſtrength, communicate the magnetic | 
virtue more powerfully; and may be varied in their 
form more eaſily. The natural magnet, in courſe, 
is now very little eſteemed, except as a curioſit. 
The power of attracting iron, &c. poſſeſſed by 
- the loadſtone, which is alſo communicable to iron 
and ſteel, is called magnetiſm. A rod or bar, of 
iron or ſteel, to which a permanent polarity has Hon. 
communicated, is called a magnet. The points in 
the magnet which ſeem to poſſeſs the greateſt. power, 


termed the poles of a magnet. "The magnetical meri- 

_. Gian is a vertical circle in the heavens, which inter- 
ſects the horizon, in the points to which the magne- 
tical needle, . when at reſt, is directed: its axis is a 
right line which paſſes from one pole to the other; 
and its equator is a line perpendicular to the axis of : 
the magnet, and exactly between the two poles. - 

® Kirwan's Elements of Mineralogy, p. 271» * 


- 


% 
>. 


powers; ſecondly, the- force by which it places it- 
ſelf, when ſuſpended freely, in a certain direction 
toward the poles of the earth ; thirdly, its dip or in- 
clination toward a point below the. horizon; and, 
 fourthly, the property it poſſeſſes of communicating: - 
the foregoing powers to iron or ſteel. | 

It has been already obſerved, that the "ancients do 
not ſeem to have been acquainted with the directive 
power of the magnet. Philoſophers were content, 
for many ages, with the knowledge of its attractive 
and repulſive qualities. But, about the beginning 
of the fourteenth century, when the ſpirit of ex- 
ploring diſtant regions was gradually forming in 
Europe, a very fortunate diſcovery was made, which 


contributed more than all the ingenuity and efforts | 


of preceding ages, to-improve and to extend navi 
tion, That wonderful property of the magnet, by 
which it communicates ſuch virtue to a needle or 
lender rod of iron, as to point toward the poles of 
the earth, was then firſt obſerved. The uſe which 
might be made of this in directing navigation was 
immediately perceived. That moſt valuable, but 
now familiar inſtrument, the Mariner's Compaſs, 
was invented. When navigators found, that by this 
inſtrument, they could, at all ſeaſons, and in every 
place, diſcover the north and ſouth with the greateſt 
eaſe and accuracy, it became no longer neceſſary to 
depend, like the voyagers of former ages a, merely 
on the light of the ſtars, and the ober rsd of the 
ſeacoaſt. They gradually abandoned their ancient 
timid and lingering courſe along the ſhore, ventured 
boldly into the ocean, and, ' relying on this new 
guide, could ſteer in the darkeſt night, and under 
the moſt Cloudy iky, with a ſecurity and presiſion 


: | - See No. 1, On the Art of mir 
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The diſtinguiſhing and characteriſtic properties 3 
the magnet are, firſt, its attractive and repulſive 
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till then unknown. The compaſs may be ſaid to 
have to man the dominion of the ſea, and to 
have put bim in full poſſeſſion of the earth, by en- 
abling him to viſit ever” part of it. Flavio Gioia, 
a citizen of Amalſi, a town of conſiderable trade in 
the kingdom of Naples, was the author of this diſ- 
covery, about the year 1302. It has been often the 

fate of thoſe illuſtrious benefactors of mankind, ho 
have enriched ſcience, and improved the arts, by 
their inventions, to derive more reputation than be- 
nefit from the happy efforts of their genius. But 
the lot of Gioia has been ſtill more cruel: through 
the inattention or -ignorance of contemporary hiſto- 
rians, he has been defrauded even of the fame to 
which he had ſo juſt a title. We receive no in- 
formation from them reſpecting his profeſſion, his 
character, the preciſe time when he made this im- 
| t diſcovery, or the accidents and inquiries 
which led to it. The- knowledge of this event, 
though productive of greater effects than any record- 
ed in the annals of the human race, is tranſmitted to 

us without any of thoſe circumſtances, which can 
gratify the curioſity | it muſt r awaken *. # 


o ee IP ES Ry "HT, I have 
adhered to the opinion of Dr. Robertſon, who, in his Hiftory of A- 
merica, vol. i, quotes, as his authority, Collinas et Trombelius de 


Acus Nauticz Inventore. Inftit. Acad. Bunon, tom. ii.—It may not 


be improper, however, to obſerve, that this great diſcovery has been 
referred to an earlier period. Marco Polo, a noble Venetian, and 
great traveller, is ſaid to have introduced the compaſs in 1260 but 
this is likewiſe faid not to have been his own invention, but borrowed 
from the Chineſe-: while others affert, that the Chineſe knew nothing 
of the mariner's compaſs, till it was introduced into their country by 
the Europeans. See Chambers Cyclapædia, and Adams an Eleftricity. 
-M. Perrault, in his Parallel between the Ancients and the Moderns, 
has cited ſome verſes of Guyot, of Provence, who wrote about the 
year 1180, from which one might be led to infer, that the uſe of the 

was then known in the ſouth of France: N 
be) a ſtar that never moves, and an art that never deceives, by the 
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But although the uſe of the compaſs might enable 
the Italians to perform the ſhort voyages to which- 
they were accuſtomed, with greater ſecurity and ex- 
pedition, its influence was not ſo ſudden or exten- 
ſive, as immediately to render navigation adventu- 
rous, and to excite a ſpirit of diſcovery. Many 
cauſes combined to prevent this beneficial invention 
from producing its full effect immediately. Men 
_ relinquiſh ancient habits ſlowly and reluctantly: they 
are averſe to new experiments, and venture upon 
them with timidity. The commercial jealouſy of 
the Italians, it is probable, laboured to conceal the 
happy diſcovery of their countryman from other na- 
tions. The art of ſteering by the compaſs with ſuch 
{kill and accuracy as to inſpire a full confidence in 
its direction, was acquired progreſſively. Sailors, 
unaccuſtomed to loſe ſight of land, durſt not launch 
out at once, and commit themſelves to unknown 
ſeas. Accordingly, near half a century elapſed, from 
the time of Gioia's diſcovery, before navigators ven- 
tured into any feas which they had not been accuſ- 
tomed to frequent. But, in the courſe of the fif- - 
teenth century, «iſcoveries were made far nd 
the conception of all former ages. It is worthy of 
note, however, that there is a paſſage in the Medea 
of Seneca, to which theſe very diſcoveries might al- 
moſt ſeem to give the importance of a prediction: 
S ³˙ AAA Gs g 
Secula ſeris, quibus oceanus 
Vincula rerum laxet, et ingens 


"4 


Pateat tellus, Tiphyſque novos 
In ages yet to come, 


Another Tiphys may new ſeas explore, 
And worlds diſcover never known before. 


It is remarkable, that in the firſt voyage of Co- 


lumbus, in the year 1492, when his little fleet was” 


: 
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above 200 leagues to the weſt of the Canary les 
the Spaniards were ſtruck with an 3 


bi appearance no 
- ©, aftoniſhing than new. They obſerved that the — 
znnetic needle, in their compaſſes, did not point exactly - 
I to the polar ſtar, but varied toward the weſt; and., 
2ẽẽ s they proceeded, this variation increaſed. . This 
- Appearance, which is now familiar, although it ftill 
remains one of the myſteries of nature, into the cauſe 
of which the ſagacity of man has not yet been able 
1 to penetrate, filled the companions of Columbus 
with terror. They were then in a boundleſs un- 
known ocean, far from the uſual courſe of navi 
tion: nature itſelf ſeemed to be altered; and the 
only guide which they had left ſeemed about to fail 
them. Columbus, with equal quickneſs and inge- 
nuity, invented a reaſon for this appearance, which, 
although it did not ſatisfy himſelf, ſeemed ſo playh- 
ble to them, that it diſpelled their fears *®. 
This appearance, ſo alarming to the Spaniatds, i is 
that deviation from the meridian which is called be 
variation of the needl:, and is different in different 
parts of the world; being welt at ſome places, eaft 
at others, and in parts where the variation is of the 5 
ſame name its quantity is very different. Sebaſtian? 
Cabot is generally allowed to be the firſt, ho, 
about the year 1497, more accurately aſcertained the 
reality of this variation, and that it was the ſame to 
all-needles in the ſame place. For a Tong time after, 
it was thought to be invariably the ſame, at the ſame 
place, in all ages; but Mr. Gellibrand, about the 
year 1625, diſcovered that it was different at differ- 
ent times, in the fame place. From ſubſequent ob- 
ſervations, it appears, that this deviation was not a 
_ _ conſtant quantity, but chat it gradually diminiſhed ; 
and, at laſt, about the year 1660, it was found that 
| the needle pointed de north at" London, and ha 


} — 
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ever 1 increaſing to the weltward: 1 


north. It appears, therefore, that in any one place, | I 


the variations have a kind of libratory motion, tra- 
verſing through the north to unknoun limits _ 
ward * ward. 15. 
Too return to the it has been obſervedy, 
that no ſubſtance inte between it and iron, can 
prevent the action of its attractive virtue. All me- 
tals (iron excepted) wood, glaſs, fire, water, and 
even men and animals, afford a free paſſage to its 
influence. It has been obſerved; moreover, that of 
two magnets, the north pole of the one attracts the 
ſouth pole of the other, and repels its north pole; 
while, on the contrary, the north pole of the ſecond 
was attracted by: the ſouth pole of the firſt, which 


repelled conſtantly the ſouth pole of the ſecond.” The' - | 


attractive tendency in iron and a magnet is alſo re- 


ciprocal ; and they are often attached to each tber 


with ſuch force, as to require a conſiderable weight 
to ſeparate them. WE. 
Among the various hypotheſes that have been 
framed to account for the phenomenons of magne- 
tiſm, I ſhall only mention 1 Mr. Euler; Wo 
ſuppoſes, that the two principal cauſes, which con- 
cur in producin the wonderful properties of the 
magnet, are, Git a particular ſtructure of the in- 
8 magnets, and of magnetical bo- 
dies; and, ſecondly, an external agent or fluid, 
which acts upon and paſſes through theſe pores. 
This fluid, he ſuppoſes, to be the ſolar atmoſphere, 
or that ſubtile matter called ether, which fills our 
ſyſtem. But I ſhall not here expatiate upon theo- 
ries, which, however in I have already * 
ſerved, are univerſally allowed to be u * 
We not dn grayRativn; electricity, and magne- 


2 See Adams: on Eleftricity.z and for zn ample account of the 
. np W 
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tiſm exiſt; that they have certain properties; ani 
are productive of certain phenomenons : but what 
their nature is, what their ſecondary cauſes, is ſtill 
among the myſteries, which will, perhaps, be for 
ever inexplicable. The —— Philoſopher 
will acquieſce in his i with: the moſt awful 
— ͤ—-— | And, in every 
view of the material creation, as well as of the mo- 
ral government of the Divine Being, he may ex- 
claim, in the language of holy writ, O the depth 
of the riches both of ithe wiſdom and knowledge of 
God ! how unſearchable . 
paſt finding out Of him, and through him, and 

0 him, W ys to whom be glory for ever. 


2 


k - 


am. "ON EARTHQUAKES. ee. 


kee REM 1 vox ads eſt, cum 
terre motu quodam - contremiſcunt, et inufiato 
ſono incredibilique predicunt. | CICERO. - 


. Towers, temples, palaces, 
"Blew from their deep foundations, — 
A 25 
"Fl | Mad Lay] 


THE greater and. more formidable dba 
of Nature, whatever modern may at- 


tribute to ſecond cauſes, were conſidered by the an- 


5 cents as the immediate voice of the immortal gods, 


and the forerunners, in courſe, of ſome extraordinary 
event. And thus the Roman orator expreſſes him 


3 9 the the ſentiments 
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of the ancients as the reſult of rational pi 
prehenſive ſuperſtition z or whether we co #5; 5 
moſt tremendous phenomenon as capable of being 
explained upon philoſophical principles ;- there is 
certainly no reaſon to doubt, that the Omnipotent 


Being, who firſt ſubjefted the material world to te 


influence of certain invariable laws, may ſo direct 
the concurrent operations of natural cauſes, as to 


evince; that be has not left his creation to the forts © 
tuitous conſequences of Chance, or the irreſiſtible N 


impulſe of Neceſſity; but that even in this ſublunar 
ſtate, the various revolutions, not of empires only, 
but in the face of the great globe itſelf, are fo 
indications, that he -inceffantly exerciſes a . 
government over his creatures; and that, in the 
wiſe diſpenſations of his providence, every event will 
finally appear to have been conducive to his gracious 
deſigns, which are the good and happineſs of the 
whole. -Earthquakes, therefore, and Nl other dread- 
ful phenomenons, may be conſidered, in this light, - 
as the immediate operation of the Deity. He 
looketh on the earth, a it trembleth : he TI 
the hills, and they ſmoke”. - 


- His hand the lightning. form; 
He heaves old One" and oe —_ the forms. 


1 8 3 the OY 
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dreadful phenomenon of Nature, have not been'con- 2 


fined to ſuch countries, as, from the influence of cli- 


mate, their vicinity to volcanic mountains, or any : | 


other cauſe, have conſidered as more particu- 
larly 2 to them; but their effects, although 
not in any fo extenſive and calamitous, have . 
been often 4+ in W 1 yy | 
in this. r, into theory cauſes 
El. of which the hiſtory of all ages and 
countries has afforded ſuch terrible examples; exam- 

| BEBE ares G 1 
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p'es, ſo numberleſs, indeed, as to juſtify the em 
phatical ſaying of an ancient writer, that K w2 Walk 


upon the carcaſſes of _— and inhabit 9 the 
ruins of Our globe“. i 


The eiobe around earth's hollow ſurface ſhakes, 
And is the ceiling of her ſleeping E 
Oer devaſtation we blind revels - 12 

eels lors tous nee — heel. 
r i - YOU NG. 


Poetry does not — its deſcriptions to the 
beautiful and pleaſing : it ſelects ſome of its richeſt 
ſubjects from the grand and majeſtic, and even from 
the tremendous” and terrific. Grainger, in his 
beautiful poem, the Sugar Cane, gives a dreadful 
; Fadics, wh deſcripticn'of an earthquake i in the Weſt 


ndies, where that phenomenon is very frequent: 


| Earth quaket, Nature's agonizing pangs, - 
Oft ſhake th hazel ifles; the ſolfaterre 
Or ſends forth thick, blue, ſuffocating ſteams; 
Or ſhoots to temporary flame. A din. oY, 
Wild, thro” the mountain's quivering rocky cayes, 
Like the dread craſh of tumbling planets, roars. 
When tremble thus the pillars of the globe, 
Like the tall coco by the ferce North blown, 
Can the poor, brittle tenements of man - Ws 
Wichſtand the dread convulfion ? Their dear homes 
(Which ſhaking, tottering, craſhing, betting, _ 
The boldeſt fly; and, on the open plain 
Appall'd, in agony, the moment wait. 
| When, with diſrupture vaſt, the waving earth -. 
Shall whelm them in her ſca-diſgorging womb. 

Nor les affrighted are the beitial kind. _ 
The bold ſteed quivers in each panting vein, 

And ſtaggers, bath'd 3 in b K. of ſweat : 
«The lowing herds forſake food, 5 
And fend forth trighted, wofyl, hollow founds: | 
The dog, thy truſty centinel of nigktt. 
— his EY; _ piteous howls. 


#$ » 
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Wide ocean feels 
The mountain waves, paſſing their Is bounds, © 
Make direful, loud incurſions on the land, 
 All-ov erwhelming: ſudden they retreat, 
With their whole troubled waters; bat, anon, 
Sudden return, with louder, mightier force; | 
(The black rocks whiten, the vext ſhores reſound; 2M 
And yet, more rapid, diſtant they retire. 
Vaſt corruſcations lighten all the fey, * 
With volum'd flames; while Thunder's awful voice, 


From forth his ſhrine, by night asd. horror girt, 
Aſtounds the guilty, and 2ppals the gocd. 


And Ms. Mallet, in his fine poem, the Excurſion, 
has taken a view of that midland part of Europe, 
Which has been fo repeatedly the ſcene of the molt _ 
dreadful devaſtations: I mean Italy and the neigh- 
bouring iſland of Sicily. He introduces a deſcrip- 
tion, replete with dreadful imagery, of a city on the 
point of being ſwallowed up by an earthquake; and 
he eden at length upon the ſigns that precede it, 
as well as upon its 5 and effects. But as the 
limits of my paper will not permit me to inſert this 
deſcription, I ſhall proceed immediately to the dif- 
ferent ideas which No moſt ſagacious philoſophers. . 
and naturaliſts have entertained with reſpect to this 
intereſting ſubject. : 

Earthquakes have been aſcribed by ſome naturaliſts * 
to water, by others to fire, and by others to air; each 
of theſe powerful agents being ſuppoſed to operate in 
the bowels of the earth; which, it is aſſerted, eve 
where abounds with huge ſubterraneous caverns, veins, © -- 
and canals; ſome full of water, others. of exhala- 
tions, and others replete with ſuch ſub{tances as nitre, 
ſulphur, bitumen, and vitriol. Hence it is ſuppo- 
ſed, that the earth itſelf may be the cauſe of its own, 
ſhaking, when the baſis & ſome large maſs being, 
worn away by a fluid underneath, it ſinks into thes _ 
ſane, and produces by its weight the Phenomenons 
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_ obſervable in earthquakes: or they may be oeca- 
ſioned by ſubterranean water overflowing and cut- 
ting out new courſes; or, the water being heated by 
the ſubterraneous hres, may emit- ſuch vapouts, 
blaſts, &c. as may occaſion great concuſſions : or, 
* if the air, which is a collection of vapours raiſed 
from the earth and water, be pent up in the too 
narrow bowels of the earth, the ſubterraneous, or 
its own native-hea:, rarefying and expanding it, the 
force with which it endeavours to eſcape may ſhake 
tze earth: and, laſtly, fire may be a principal cauſe 
of earthquakes, both as it produces the aforeſaid 
fubterraneous vapour, and as this vapour (from the 
different compolition of which ariſe ſulphur, bitu- 
men, and other inflammable matters) is kindled 
either by meeting with ſome other fire, or from its 
colliſion againſt hard bodies, or intermixture with 
other fluids ; by which means, burſting out into a 


it ; ſo that prefling againſt it on all fides, the adjoin- 
ing parts are ſhaken; till, having forced itſelf a paſ- 
ſage, it is at length diſcharged by a volcano.” _ 
For each of theſe opinions much may be ſaid; and 
their reſpective advocates have written copiouſly 
upon the ſubject.— Dr. Lifter is of opinion, that the 
cCauſe of thunder, lightning, and uakes, is the 
inflammable breath of the pyrites, which is a fub- 
fantial ſulphur, that will take fire of itſelf; in a 
word, as Pliny had obſerved before, that an earth- 
quake is no more than ſubterranean thunder *.—Dr. 
Woodward thinks, that the ſubterranean fire (which 
is continually elevating the water out of the abyſs, 
, or great body of water in the centre of the earth, to 
furniſh dew, rain, ſprings, and rivers) being di- 
verted from its ordinary courſe dy ſome accidental 
obſtruction in the pores through which it uſed to 


| A 
s Philoſophical Tranſactions, No. 157. 
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greater compaſs, the place becomes too narrow for 
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| aſtend bs; the been becomes by fuck means, pre- 
ternaturally aſſembled, in a greater quantity than 

uſual into one place, and thus cauſes a rarefaction 
and intumeſcence of the water of the abyſs, putting 
it into great commotions, and at the ſame time 
making: che like effort on the earth; which, being 
expanded upon the face of the-abyle, -occaotis an 
earthquake .- M. Amontons endeavours to prove, 
that on the foundation of the new experiments of the 
weight and ſpring of the air, a moderate degree of 

| heat may bring the air into a condition capable of 
cauſing earthquakes b. Mr. Michell ſuppoſes that 
they are occaſioned by ſubterraneous fires ; which, 
if a large quantity of water ſhould be let out upon 
them ſuddenly, may produce a vapour, whoſe quan- 
tity and elaſtic force may be W ſufficient for this 

* 

But the cheory-of earthquakes has Noce 
ſiderable alterations and improvements from modern 
electrical diſeoveries. Dr. Stukely urges a __ 
of objections againſt the common hypotheſis that 
aſerides earthquakes to ſubterranean winds fires, oer 
vapours: He thinks there is no evidence of the ca- 

- vernous ſtructure of the earth, which this h 

requires. Subterranean vapours he judges altogether 
inadequate to the effects produced by earthquakes z 
eſpecially i in caſes where the ſhock is of conſiderable 
extent: for à ſubterraneous power, capable of mov 
ing a ſurface of earth only thirty miles in diameter, 
mult be lodged at leaſt fifteen or twenty miles below 
the ſurface, and move an inverted cone of ſolid. 
earth, whoſe baſis is thirty miles in_diameter, and 
axis fifteen or twenty miles, which he thinks abſo- _ 
lutely impoſſible. How much more inconceivable, _. 
then, that any ſuch power could produce the mm 


2 Woodward's Natural Higory of che Earth. | 
b Memoires de F Acadamie des 3 1703. | 
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quake of 1755, which was felt in various parts of 

Europe and Africa, and the Atlantic ocean: or that 

in Afia Minor, in the year 17, by which thirteen 

at Cities were deſtroyed i in one night, and which 

hook a mals of earth three hundred Alen in lime. 
ter; in order to effect which, the moving power, if 
it had been internal fire or vapour, muſt have been 

lodged two hundred miles below the ſurface ! More- ' 
over, in earthquakes the effect is inftantaneous, 
whereas the operation of elaſtic vapour, and the diſ- 
charge of it, muſt be gradual, and require a long 
"ſpace of time; and if they be owing to exploſions, 
they muſt alter the ſurface of the country where 
they happened, deſtroy the fountains and ſprings, 
and change the courſe of its rivers, which, he ob- 
ſerves, is contradicted by hiſtory and obſervation. 
To all this he adds, that the ſtrokes which ſhips 
receive during an earthquake, muſt be occaſioned 
by ſomething that could communicate motion with 
much greater velocity than any heaving of the earth 
under the ſea by the elaſticity of generated vapours, 
* which would only produce a gradual ſwell, and not 
An impulſe of the water, reſembling a thump againſt 
the bottom of a ſhip, or ſtriking againſt a rock. 
Dr. Stukeley, from theſe and other conſiderations, 
deeming the common hypotheſis inſufficient, urges 
a variety of reafons to ſhow that earthquakes were 
properly electrical ſhocks. - Among other phenome- 
nons, either preceding or attending earthquakes, 
and which confirmed this opinion, he obſerved that 
the weather was uſually dry and warm for ſome 
time before an earthquake happened, and that the 
ſurface of the ground is thus previouſly diſpoſed for 
that kind of electrical vibration in which it conſiſts ; 
while at the ſame time, in ſome places where earth- 
quakes have happened, the internal parts, at a ſmall 
depth below the ſurface, are moiſt and boggy ; and 
thence he inſerts that yr ry little below 
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the ſurface. He adds, that the ſouthern regions are 
more ſubject to earthquakes than the northern, on 
account of the greater warmth and dryneſs of 5 
earth and air, which are qualities ſo neceſſa 

electricity. It was alſo obſerved, that before tie 
carthquakes at London'in 1749, al vegetation was 
remarkably forward, and electricity is well knowg 


to quicken vegetation. They are likewiſe preceded  - 


by frequent and fingular appearances of the aurora 
borealis and auſtralis, and by a variety of meteors, - 
which indicate an electrical ſtate of the atmoſphere. 


And he apprehends, that, in this ſtate of the earth _ 


and air, nothing more is neceſſary to produce an 
earthquake; than the approach of. a non electric 
cloud to any part of the earth, when in a highly 
electrified ſtate, and the diſcharge of its contents 
upon it; and that as the diſcharge from an excited 
tube occaſions a commotion in the human body, ſo 
the ſhock produced by the diſcharge bees the 
cloud and many miles in compaſs of ſolid earth, muſt 
be an earthquake, and the ſnap from the contact ws ar 
noiſe attending it. 
M. de St. . not only ba earthqualies 
as electrical phenomenons, but has endeavoured to 
prove the practicability of forming a counter-earth= 
quake and counter-volcano, or a method of prevent- 
ing thoſe convulſions in the bowels of the earth, 
mans of certain electrical conductors which he 
cribes. But, with reſpect to this electrical caſe, 
his theory is different from that of Dr. Stukeley. 


He is of opinion that it is the interruption of the 


equilibrium between the electrical matter which is 
diffuſed in the atmoſphere, and that which belongs 
to the maſs of our globe, and pervades” its bowels, 
which produces earthquakes. If the electrical fluid 


ſhould be ſuperabundant, as may happen from a va-- | __ 


urg Hifi of Tei period x, ſeRi 1j 
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riety of cauſes, its current, by the laws of motion 
peculiar to fluids, is carried toward thoſe places 
where it is in a ſimilar quantity; and thus it will 
ſometimes paſs from the internal parts of the globe 
into the atmoſphere. In ſuch a caſe, if the equili- - 
brium be reeſtabliſhed with facility, the current pro- 
_ duces no other effect than what he calls aſcending 
thunder; but if conſiderable and multiplied obſtacles 
oppoſe this reeftabliſhment, the conſequence is then 
aldng earthquake, the violence and extent of which are 
in exact p tion to the degree of the interruption 
of the equilibrium, the depth of the electrical matter, 
and the obſtacles that are to be ſurmounted. If the 
electrical furnace be large and deep enough, ſo as to 
give riſe to the formation of a conduit or iſſue, a 
volcano will be the ſucceſſive eruptions of 
which, he thinks, are no more in reality than electri- 
cal repulſions of the matters contained in the bowels 
of the earth | | 
Signior Beccaria, likewiſe, has nearly the ſame + 
ideas with M. de St. Lazare, that the electric mat- 
ter which occaſions earthquakes, is lodged deep in 
- - the bowels of the earth *®. Dr. Prieſtley, after ha- 
ving recited the opinions of Stukeley and Beccaria on 
this head, does not abſolutely decide which of theſe 
two philoſophers has advanced the more probable 
opinion; but he thinks a more probable general 
hypotheſis than either of them may be formed out of 
both. Suppoſe, ſays he, the electric matter to be 
ſome way or other accumulated on one-part of the 
_ ſurface of the earth, and, on account of the dry- 
neſs of the ſeaſon, not eaſily to diffuſe itſelf ; it may, 
as Beccaria ſuppoſes, force itſelf a way into the 
| _ kigher regions of the air, ing clouds in its paſ- 
age out of the vapours which float in the atmoſ- 
|. Phere, and occaſion a ſudden ſhower, which may 
| A Meiidire for un Para-Tremblement de Terre et un Para Volcans 


o 
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further promote the > of che fluid, The 
whole ſurface thus unloaded, will receive a con- 
cuſſion, like any other conducting ſubſtance, on 
parting with, or receiving any quantity of the elec. 
tric fluid. The ruſhing noiſe will like wiſe ſweep. 
over the whole extent of the country. And, upon 
this ſuppolition alſo, the fluid, in its diſcharge 3 | 
the country, will naturally follow the. courſe of the - 
rivers, and take the advance of any eminencies, to 
facilitate its aſe: into the higher regions of the 


air. 


trical hypotheſis be abſolutely conduſive, it is not 
my intention to inquire. But fince the above emi- 
nent writers have delivered their reſpective opinions 


Whether theſe, arguments in favour of the ele- 


on the ſubject, a very ingenious naturaliſt, whoſe - 5 


cloſe attention to ſubterraneous geography, and the 


variety of new obſervations and intereſting facts he : 


has adduced, render his opinions highly rei 2 
notice, perſiſts in the idea, that ſubterranean - | 


and ſteam generated from it, 6 _ 


cauſes of earthquakes. And he thinks the elaſticity 
of ſteam, and its expanſive force, are every way ca- 
pable of producing the ſtupendous effects attributed 


to earthquakes, when it is conſidered that this ex- * ; 
panſive force of ſteam is to that of gunpowder a as 


140 to 5. 


Such are che reſpective hypotheſis . | 


earthquakes, I leave my readers to form their 


_ own opinions of the probability of each, and ſhall . : 


conclude this Paper with. the: —— excellent mo- 
ral lines: 4 . . | 


r bow dick: end deop | 
The purpoſes of Heaven l At once o'erthrown, . 
Whats age-ape youth, the guilty and the juſt, 


9,7 Whiteburt's Loquiry igto te Original State and Formation of ha 
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(ob, ſeemingly ſevere !) promiſcuous fall. 


The fearful providence, confuſed, e 
Jo filence and amazement, with due praiſe 


* 


\ 


Reaſon, whole daring eye in vain ex 3 


cknowledges th' Almighty, and adores-- 164 
will N wiſeſt, 7. beſt! MALLET, 


* - * b a * : 85 


= 
u. oN VOLCANOS AND svn TRR AN 8 TILES 


He td juxta tonat Etna ruinis + 
Interdamqus atram prorumpit ad ztheca nubem, 


h Turbine fumantem piceo et candente favilla, 


Attollitque globos marum, et fidera lambit : 
Interdum ſcopulos avulſaque viſcera montis 

_ Erigit eructans, liquefactaque ſaxa ſub auras 
< Cum gemitu * * exæſtuat imo. 


TIRUGTHs 


Etna roars with dreadful ruins nigh, 2; 

Now hurls a burſting cloud of cinders high, a 

. Involv'd in ſmoky whirlwinds to the ſky ; 
With loud diſploſion, to the ſtarry frame, 


Shboots fiery globes, and furious floods of flame: 


Now from her bellowing caverns burſt away 


Vaſt piles of melted rocks in open day. 


Her ſhatter'd entrails wide the, mountain "HG 


| And deep as bell her Nb. centre glows. 


J. WARTON- 


Of all * volcanos, or ignivomous mountains; | 


with which fo many parts of the earth abound, 


Mount Etna, or Gibel, in the iſland of Sicily, is 
unqueſtionably the moſt ancient on record. As 
Homer, however, who flouriſhed about 980 years 
before Chriſt, makes no mention of a 

at once ſo tremendous and extraordinary, this moun- 


2 70 n to have burned before his time. | 


* 


NUMBER LIV. e M0 


Wb after Homer, is che 
firſt poet who has given yy a deſcription of its fiery. 
eruptions. He has feigned the giant Typhœus to 
be overthrown by ee and overwhelmed by 
Etna, whole agitations and eruptions were cauſed 
by his vain attempts to releaſe | himſelf from its in- 


cumbent preſſure. Of this fiction, Mr. WIR has 


given the eee tranſlation: : : 
Now under andy Cong? ; fea-bound coal, 
And vaſt Sicilia, lies his ſnaggy break 5 
By ſnowy Etna, nurſe of endleſs froſt, | e 
The pillar'd prop of heav'n, for ever mY 1 
Forth from whoſe nitrous caverns iſſuing riſe 5s 
Pure liquid fountains of tempzftaous fire, * 
And veil in ruddy miſts the noonday flies, 4 
While wrapt in ſmoke the eddying flames aſpire, 
Or gleaming thro* the night with hideous rar, 
Far o'er the redd ning main huge rocky eee on 


But he, Vulcanian monſter, to the clouds 
The fierceſt, hotteſt inundations throws & 
While, with the burden of incumbent wee - | 
And Etna's gloomy cliffs ob eruhelm'd, he glows. f 
There on his flinty bed outſtretch'd he lies, 
Whoſe pointed rock his toſſing carcaſe wounds: 
There with diſmay he ſtrikes beholding eyes, a 
Or frights the diſtant ear with. horrid ſoundds. 


Virgil, who ſeems, in my motto, to have co pied 


this ſublime deſcription, has, in the five lines thas 8 


follow it, introduced Enceladus i in the fame ſituation 
as T yphceus, 

From the conſideration of Earthquakes, in my - 
laſt paper, it is a natural tranſition to Volcanos, or 
buzning mountains; _ eſpecially as the hypotheſis, 
that earthquakes are cauſed by ſabterraneous fires, 
has ftill ſo many advocates, and is maintained, in 
particular, by Mr. Whitehurſt, the laſt 'ingenious - 


naturaliſt who has wrixen upon 1 75 


* 
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_ Philoſopher apprehends, that ſubterraneous fire muſt, 
at different times, have exiſted univerſally in the 
bowels of 'the earth, and that in union with water, 
or by the expanſive power of ſteam, it has produced 
the immenſe continents, as well as the mountains of 
our globe, and alfo the univerſal deluge *. 

Dr. Watſon, biſhop of Landaff, has ſome ad- 
mirable reflections on this ſubje& in his Chymical 
 Effays. © The moſt remarkable changes (fays he) 
which have taken place in the form and conſtitution 
of the earth, ſince the deluge, have probably been 
produced by ſubterraneous fires ; for it is to their 
agency that philoſophers aſcribe volcanos and earth- 
guakes ; thoſe tremendous inſtruments of nature, by 
which the converts plains into mountains, the ocean 
into iſlands, and dry land into pools. 

« Dr. Hooke formerly had maintained, that all 
land had been raiſed out of the ſea by earthquakes; 
and modern philoſophers ſeem tg admit his bypothe- 
ſis, though not, perhaps, in its utmoſt latitude. 
Thus one of them is of opinion, that Iceland, which _ - 

is bigger than Ireland, has been produced by volca- 

nos in the courſe of ſeveral = "roing: . Another, 
after an 1 ious con re concerning the 
pure 01 0 — low iftes i in the South Sea, 
aſfures us, that of the higher les there is hardly one 
of them which has not ſtrong veſtiges of its baving 
undergone ſome violent alteration by a volcano. 
Some of them have volcanos ſtill ſubſiſting; others, 
which are Otaheite atid Huaheine, ſcem to 


have been elevated, in remote ages, from the bot- 


tom of the ſea by ſubterraneous fires c. 
& When theſe fires were firſt kindled ; by what 
fort of fuel they are ftill win abel at what depths 


| * Inquiry into the Original State and Formation of the Farth.. 

d Letters on Iceland by Dr. Uno Von Troil, p. 222. - 43 
1 32 Spas.» Voree conn tp: Wed by; Dy: 

Fester, * ntl 
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VWUMBER III. Tt 
below the ſurface of the carth they are placed; whether 
they have a ä of what dĩimen- 
ſions they con may conti 3 
are queſtions which do 2 ealy decifion, . 
The ſurface of the earth is admirably fitted for the © 
ſupport of the exiſtence and wellbeing of all the-ani- 
mals which inhabit it. God has given us the ability - 
alſo to penetrate a very little below this ſurface ; and 
as the reward of our induſtry, he has placed within 
our reach a great variety of uſefuf minerals; but as 
to the central receſſes of the globe, we can never 
into them. A gnat eſſaying the feeble- 
efforts of its flender proboſcis againſt the hide of an 
elephant, and attempting thereby to inveſtigate the 
internal- formation of the body of that huge animal, 
is no unapt repreſentation of man attempting to ex- 
plore the internal ſtructure of the earth by digging. 
little holes upon its ſurface, -_ * 
* But though it will ever be impoſſible for us to 
ſearch far into the bowels of the earth, or to imitate 
in an extenſive degree, the great operations which 
are conſtantly carrying on beneath its ſurface, yet it 
affords a curious mind no mean degree of fatisfac- - 
tion to be able, by obvious experiments to form ſome 
reaſonable conjectures concerning them. X 
« Mr. Lemery *, as far as I have been able to 
learn, was the firſt perſon who illuſtrated, by actual 
experiment, the origin of ſubterraneous fires. - He 
mixed twenty-five pounds of powdered ſulphur with. 
an equal weight iron filings; and having kneaded 
the mixture together, by means of a little water, 
into the conſiſtence of a paſte, he put it into an 
iron pot, covered it with a cloth, and buried the 
whole a foot under ground. In about eight or nine 
| hours time the earth ſwelled, grew warm, and 
cracked; hot ſulphurcous vapours were Sax Þ 


; 2 p. 176. 
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a flame which dilated the cracks was obſerved ; the 
ſuperincumbent earth was covered with a yellow and 
black powder: in ſhort, a ſubterraneous fire, prb- 
ducing a volcano in miniature, was ſpontaneouſly. 
lighted up from the reciprccal actions of ſulphur, 
iron, and water. F 

.. « That part of this experiment which relates to 
the production of fire, by the fermentation of iron 
filings and ſulphur when made into a paſte, has been 
frequently repeated ſince the time of Mr. Lemery. 
I myſelf have made it more than once, but I have 
nothing material to add to his account, except that 
the flame, when the experiment is made in the open 
air, is of very ſhort duration; and the whole maſs, 
after the extinction of the flame, continues at inter- 
vals, for a longer or ſhorter time, according to its 
quantity, to throw out ſparks ; and that a Jadle full 
of the ignited mais, being. dropped drown from a 
conſiderable height, deſcends like a ſhower of red- 
bot aſhes, much reſembling the paintings of the 
eruptions of Mount Veſuvius, which may be ſeen 


/ 


at the Britiſh Muſeum. It has been obſerved, that 


large quantities of the materials are not requiſite to 
make the experiment ſucce:d, provided there be a 
due proportion of water: half a pound of ſteel fil- 
. logs, half a pound of flower of brimſtone, and four- 
teen | ounces of water will, when well mixed, ac- 
quire heat enough to make the maſs take fire. | 
That heat and fire ſhould be generated from the 
ſpontaneous actions of minerals upon each other, is 
à phenomenon by no means ſingular in nature, how 
difficult ſoever it may be tò account for it. The 
heat of putreſcent dunghils, of the fermenting juices 
of vegetables, and, above all, the ſpontaneous firing 
of hay not properly dried, are obvious. proofs that 
vegetables poſſeſs this property as well as minerals. 
In both vegetables and minerals, a definite quantity 
of moiſture is requiſite to enable them to commence 


% 


enn 152 - 


that inteſtine motion of their parts, which is ne- 
ceſiary for the production of fire. Iron and ſulphur 
would remain mixed together for ages without ta- 
ing fire, if they were either kept perfectly free fam 
moiſture, or drenched with too much water; and 
vegetables in like manner, which are quite dry, or 


excecding wet, are incapable f taking fire while — 


they continue in that ſtate -. 
« But though it is certain from the 8 


that mixtures of iron and ſulphur; when moiſtened 1 


with a proper quantity of water, will ſpontaneouſiy 
take fire; yet the origin of ſubterraneous fires can- 
not, with any degree of probability, be referred to 
the ſame principle, unleſs it can be ſhown that na- 
ture has combined together in large quantities iron 
and ſulphur, and diſtributed the compoſition N | 
various internal parts of the earth. 4 be. 
« Now that this is really the caſe we can bare no 

doubt. There is, perhaps, no mineral more commonly 
met with than that which is compoſed of iron and ſul- 
phur. It is found not only upon the face of the earth, 
but at the greateſt depths below i it, to which mines have 
been hitherto driven; not only in England or Italy, 
Europe or Aſia, but in all parts of the world. This 
mineral is called in ſome parts of England, copperas> 
ſtone ; in others, brazil; in others, brafs-lumps ; . 
others, ruſt- balls; in others, horſe-gold ; in others, 
marcaſite; though. naturaliſts. are now, 1 think, 
agreed to give that name to ſuch mineral bodies 2s 


are angular and cryſtallized, eſpecially into a cubical 


form. The ſcientific hame is pyrites, —fiery: a de- 
nomination expreſſive enough of the property which 
this mineral has of ſtriking fire with fteel, and of 
ſpontaneouſly taking fire, Shan laid in heaps, and 
moiſtened with water. 

« Sulphur and iron are the chief conſtituent parts 


z Animal oor when laid on heaps, have been obſerved to 2 


teke fire, 


not, ſurely, have eſcapc 
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of the pyrites; ; a:ſenic, however; is ſometimes units. 
ed with the iron inſtead of ſulphur, and ſometimes 
ſulphur and arſenic are both: of them combined with 
iton. The 2 alſo, aceidentally, contains cop- 
per, ſilver, and ps, gold: hence the pyrites 
has been diſtinguiſhed by mineralogiſts into various 
forts, by attending, either to its internal conſtitu- 
tion, as the iron, the copper, the ſulphureous, the 
arſenicat pyrites; or to its external figure, as the 
pyramidal, the cubical, the ſpherical, the priſmatic 
pyrites; or to its colour, as the gray, _— yel- 
_ lowiſh,, yellow, orange pyrites. | 
Though the reader may have; never contem--- 
. _ Plated the various ſpecies of the pyrites in any ca- 
bdinet of natural hiſtory, or taken notice of ſuch 
Kinds as are commonly to be met with in chalk- pits, 
in beds of clay, or upon the ſeaſhore in many places 
af England, yet the yellowiſh matter, often adher- 
ing to, or mixed with the ſubſtance of pit-coal, can- 


ter conſiſts of ſulphur and iron, and is a fpecies of 


| the pyrites. So much of-this ſoft of the pyrites is. 
dug up together with the coal; at Whitehaven, . 


Neweaſtle, and other places, that people are em- 
ployed to pick it out from among the coal, left it 


mould vitiate its quality, and render it leſs faleable. 
The pieces of the pyrites which are ſeparated from 
the coal, are not thrown aſide as uſeleſs, but laid in 
heaps, fora purpoſe to be mentioned hereafter ; and 
theſe heaps, not many years fince, took fire both at 


| Whitchaven and in the neighbourhood of Halifax. 


The fame accident was obſerved. above a hundred 
years ago at Puddle Wharf in London, where beaps 
i * which contained much of this pyrites took 


: « Though Lemery was the firſt perſon who, by 
Artificial mixtures of ſulphur and iron, produced 
* Wat. C. xiv. : 


— 


d his 3 that mat- 
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fre, N that natural mixtures of theſe ſubſtances 
would ſpontaneouſly take fire, was known before he 
made his experiment. Thus, to omit what is ſaid 
by Pliny and the ancients, we are told by good au- 
thority, that one Wilſon at Ealand in orkſbire, 
about the year 1664 or before, had piled up in a 
barn many cart-loads of the pyrites, or braſs-lumps,. - - 
as they were called by the Ra cet for ſome fecret 
purpoſes of his on: the roof of the barn happen . 
ing to be bad, the pyrites were wetted by the rain; 
in this ſtate they began to ſmoke, and preſeitly took - 
fire, and burned like redhot coal. | 

« We have an account, in the Philoſophical 
Tranſactions for 1693, of a covetous maſter of a 
copperas work at Whiteftable in Kent, who, in or- 

der to break his ee, work, had engroſſed 4 
the pyrites or ras-ſtone in the | 
built 2 4 ſhed Frey e or three e 
ſtones, to keep off the rain. In the ſpace, however, 
of ſix or ran months, the maſs (being probably 
vetted by the moiſture of the atmoſphere, or by the 
rain, which, notwithſtanding the ſhed, might have 
fallen upon it) took fire and burned for a week; it 
quite deſtroyed his ſhed, and difappointed all his 
hopes of profit; for the pyrites was in part convert- 
ed into a ſubſtance like melted metal, and in part it 
looked like redhot ſtones: all the ſulphur was con- 

| ſumed, and the neighbourhood was miſerably afflict= — * 
ed by the noxious exhalation which it ſent forth. 

« In the month of Auguſt 1751, the cliffs near- 
Charmouth in Dorſetſhire. took fire, in conſequence 
of a heavy fall of rain after a hot Sad dry ſeaſon, and 
they continued at intervals to emit flame for ſeveral 
years. — Theſe cliffs conſiſt of a dark- coloured bi- 
tuminous loam, in which are imbedded large quan- 


titics Of. ai: e he ſame 
 ® Power's Microf, Obſer.p. 62. 2s 
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Eind of flame has been frequently obſerved in the 
Corniſh mines, and this mineral fire ſometimes 
Leads to the diſcovery of a mine; but wherever it is 
found to exiſt, the iron pyrites is generally diſcover- 
ed near ite, . | —_ 323 
“There are fame ſorts of earth from which alum 
is made, which abgund ſo much wich the pyrites, 
that the proprietors of the works are forced to keep 
them conſtantly well watered, in order to prevent 
. their taking fire. But it would be uſcleſs to purſue 
this ſubject further; we have adduced proof ſuſſi- 
_Cient, that nature furniſnes materials, which, under 
certain circumſtances, may become the occaſion of 
ſubterraneous fires. The requiſite circumſtances 
are a proper quantity of the mzterials, a proper por- 
tion of water to moiſten them, and, perhaps, a 
communication with the air may be neceſſary. A 
{mall quantity of the pyrites is ſufficient to kindle a 
fire; water is almoſt every where found in ſuch 
great pleFty below the ſurface of the earth, that it 
conſtitutes one of the greateſt impediments to our 
ſinking pits to any great depth; and air, if it ſhould be 
thought abſolutely neceſſary to the ſpontaneous firing 
of the pyrites, may be conceived either to accompany 
the water in its dripping, or to deſcend into the in- 
: nermoſt parts of the earch through the fiſſures which 
- are found upon its ſurface. When a ſubterraneous 
fire is once kindied, it may be ſupported for ages by. 
other ſubſtances, as well-as by thoſe which firſt gave 
riſe to it ; thus, if a quantity of the pyrites ſhould take 
fire in a ſtratum of coal, cr of ſhale, or of any other 
ſubſtance ftrongly impregnated with bitumen, the fire 
might confinue till the ſtratum was conſumed b. 
2 Philoſ. Tranf. vol. Ei. p. 119. 3 - 
bd There are ſome coaleries on fire now in Scotland, which-were on 
fire in the time cf Agricola. Pennants Tour in Scotland, part ii. p- 
2cr. See an account of the coal-ties on fiie-in Staffordſhire, in Dr. 


Plott's Nat. Hiſt. of that County; and of the ſubſtances ſubſmed from 
_ the burnicg cua pita at Neucaſile, in Philoſ. Tranſ. for 1676. 
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« There are ſuch a great number of volcanos 
now ſubſiſting in every quarter of the globe, and ſo 
many unequivocal veſtiges of others, which in 
length of time have become extinct, that ſome phi- 
loſophers think they have reaſon on their ſide in 
ſuppoſing, either that the earth, at ſome conſiderable 
diſtance below its furface, is ſün ndedd with a ſtra- 
tum of ignited matter of à definite thiekneſs; or 
that the whole central part of it is nothing but a 
maſs of melted minerals, which every where ſtrug- 
gling for vent, butſts forth where there is the leaſt 
reſiſtance, ſhivering into rude fragments the ſu- 
perincumbent It of earth, and deluging with 
mountainous torrents of liquid fire the adjoining 
countries. — 
This account of the origin of Sience and ſub- 
terraneous fires, as it is thus confirmed both by expe- 
riments and facts, will, I have no doubt, be very 
ſatisfactory to my readers.” In my next. paper [ 
ſhall offer ſome further obſervations, which appear 


to me of no ſmall importance in the dlicuon, of 
this curious and intereſting ſubject. 


K 
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Lv. FURTHER REFLECTIONS ON VOLCANOS; - 
WITH A REFUTATION OF SOME OBJECTIONS D DEDUCED 


FROM VOLCANIC Vs rp ch AGAINST r TRUTH 
OF KEVETLATIOR. | 


The Ana thay works below, 
Bitumen, ſulphur ſalt, and iron ſcum . 
© Heaves. up its boiling tide. The 1 
Is torn with agonizin throes. At once. 
Forth from ats fide diſparted, blazing pours 
A mighty river; burning in prone waves, 
That glimmer thro? the night, to yonder plain, 
Divided-there, à hundred torrent ſtreams, 
Each ploughi 2 its bed, roll dreadful on, 
Reſiſtleſs. and woods, and rocks, 

Fall flat before their ſweep. The region Romney: 

- Where myrtle walks and groves of golden fruit 

” Roſe fair; where harveſt wav'd in all its pride; 
And where the vineyard ſpread its purple tore, 
 Maturing into nectar; now deſpoil'd . 

Of herb, leaf, fruit and flow'r, from end to end _ 
Lies buried under ire, a glowing ſea: MALLET. 


BESIDE the aſtoniſhing exploſion of Aames and 
ſmoke, of cinders and 8 rocks, the eruptions 
of volcanos exhibit a dreadfüf phenomenon, in pro- 
digious inundations of liquid fire, which bear in- 
evitable deſtruction with them. The Italians give 


tze name of lava to theſe fiery ſtreams. This lava 


conſiſts of a mixture of ſtones, ſand, earth, metallic 
ſubſtances, alt, &c. calcined, rendered fuſible, and 
vitrified, by the fire of the volcanos; but as the 
mals, of which it originally conſiſts, is very hetero- 
eneous, the lava, when cold, appears under various 
s and colours. The pureſt ſort is a hard, black, 
homogeneous compact glaſs. There is another ſpe- 
cies which is hard, heavy, and compact, like mar- 


ble; fakceptible: fs a very Gag e de e 
at Naples, to a variety of domeſtic uſes. There is 
another kind, which is a groſſer ſtone, commonly 
alh-coloured, and uſed both for building, and for 
paving 2 pear "30 is found on the 
ſurface is more gr pongy, reſembling, 
the ſcoriæ, or recrements, of melted metals. 
It would carry me too far beyond the limits of 
this paper, if I were to enter into a hiſtorical ac- 


count e the erupticas.;of e Fhale of ans. 


and V efuvius only would occupy many volumes. 
The violent eruption of Veſuvius, in 1767, is reck=- 
oned the 27th, fince that which deltroyed the Cities 
of Herculaneum and Pompeii, in the reign of em- 
peror Titus; and this eruption of 1767, has been 
ſucceeded by. nine others. Of the eruptions of Et- 
na, Mr. Oldenburg has given a hiſtorical account in 
the Philoſophical Tranſactions, No. xlviii. p. 967. 
The laſt very great eruption of this mountain was 


in the year 1669. The progreſs of the lava, or 8 


hery deluge above deſcribed, was at the rate of a 
furlong a day. It advanced into the ſea 600 

and was then a mile in breadth. It had deſtroyed, 
in forty days, the babitations of 27,000 perſons; and 


e city of Catanea, oniyx 
30co eſcaped. This inundation of liquid fire, in its 


progreſs, met with a lake four miles in compaſs, 
and not only filled it up, although it was four: fa- 
thoms deep, but raiſed it into a mountain. Borelli, 


an ingenious Neopolitan, has calculated, that the 


matter diſcharged at this eruption was ſufficient to 


fill a ſpace of 93,838,750 cubit paces. | The lava 
which ran from it is fourteen miles in 


and, 
in many parts, ſix in breadth. There has been no 
ſuch eruptions ſince, although there have been 'kgus | 
of many, more terrible, that preceded it. 
A diſcuſſion of all the phenomenons obſervable in | 
volcanos, would be as impracticable, in this paper, 
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as a hiſtorical account of their eruptions. I 
therefore, confine myſelf now to ſuch obſervations, 
as have not been generally attended to. Among the 
other appearances of our globe, which have afforded 
room to minute philoſophers, and ſuperficial inquir- 
ers, to cavil at the truths of revelation, may be in- 
cluded the phenomenons of volcanos. A very plea- 
» fing and popular writer, in particular, in his deſ- 
cription of Etna, has inſinuated an objection to the 
Moſaic account of the Creation, by ſtating in a light 
ſomewhat ludicrous, the obſervations of an ingeni- 
ous eccleſiaſtic of Sicily, who was of opinion, that 
Mount Etna was many thouſand years more ancient 
than Moſes had made the earth *® The objections 
of this eccleſiaſtic, and of the ſoi- di ant philoſophers 
Who have adopted them, have been fairly ftated, 
and admirably refuted, by a learned p76 4 whoſe 
writings do equal honour to his age and country ®, 
J cannot do better, therefore, than e it in his 
own words: 

There is an argument by which ſome philo- 
| have endeavoured to overturn the whole 
ſyſtem of revelation : and it ĩs the more 'neceflary, to 
give an anſwer to their objection, as it is become a 
common ſubject of philoſophical converſation, eſ- 
pecially among thoſe who have viſited the continent. 
The ohjection tends to invalidate, as it is ſuppoſed, 
the authority of Moſes ; by ſhowing, that the earth 
adler than it can be proved to be from his 
account of the creation, and the ſcripture chronolo- 
gy. We contend that fix thouſand years have not 
yet elapſed, ſince the creation ; and "theſe philoſo- 
contend, that they have indubitable Proof of 
* earih Vein at the eaſt 14,000 eus dd, and 


= Brydone's Tour through Sicity and Matta. © 
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„ Moſes hangs as a dead weight 
upon them, and blunts all their zeal for inquiry. n 
« The Canonico Recupero, Who, it ſeems, is 
engaged in writing the hiſtory of Mount Etna, has 
diſcovered a ſtratum of lava, which flowed from 
that mountain, according to his. opinion, in the 
time of the ſecond Punic war, or about 2000 a 
ago; this ſtratum is not yet covered with ſoil fuß- | 
cient for the production of either corn or vines 3 * 
requires then, ſays. the Canon, 2000 years, at leaſt, 
to convert a-{tratum of lava into a- berge feld. In 
ſinking a pit near Jaci, in the neighbourhood of 


Etna, they have diſcovered. evident marks of ſeven 


diſtinct lavas, one under the other; the ſurſaces of 
which are parallel, and moſt of ee with a 
thick bed of rich earth: now che eruption, Which 


formed the loweſt of theſe lavas (if we may be al- 


lowed to reaſon, ſays the Canon, from analogy} 
fowed from the mountain at leaſt 14, 00 years 
ago. Alt might be briefly anſwered to this ob 

tion, by denying that there is any thing in the 15 | 
ſaic account, repugnant to this opinion concerpi 
the great antiquity of the earth; for though the riſe 

and pr ogreſs of arts and ſciences, and the mall mu- 
: tiplicating-of the human ſpecies, render it almoſt to 
a demonſtration probable, that man has not exiſted: - 
longer on the ſurface of this earth, than according to 
the Moſaic account; yet, that the earth itſelf was: 
then created out of nothing, when man was placed 
upon it, is not, according to the ſentiments of ſome 
philoſophers, to be proved from the original-text-of 
ſacred ſcripture * ;_ we. might, I ſay, reply... cates þ | 
theſe en to this this formidable en bz 
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Sa 


c—_ ———— 
world, The inquiſitive reader will find this argument Wuftrated in | 
Kirwan's Flemeats.of — . | 

orginal State and Formation of the Earth, | N SH 1 Bf". 
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* the Canon, by it in its full extent: we are 
: however, of adopting their opi- 
nion, r Canon's 
reaſoning. For, in the firſt place, the Canon has 
not fatisfaQtorily eſtabliſhed his main fact, tht the 
| lava in queſtion, is the identical lava, which Dio- 
dorus Siculus mentions to have flowed from Etna in 
the ſecond Carthaginian war; and, in the ſecond 
place, it may be obſerved, that the time 
for conv lava into fertile fields, muſt be very 
different, according to the different conſiſtencies of 
the lavas, and their different, ſituations, with reſpect 
to elevation or depreſfion; to their being expoſed to 
winds, rains, and to other circumſtances ; juſt as 
the time, in which the heaps of iron flag (which re- 
ſembles lava) are covered with verdure, is diffgrent 
at different furnaces, according to the nature of the 
flag, and fituation of the furnace; and ſomething of 
_ this kind is deducible from the account of the Canon 
Himſelf; fince the crevices of this famous ſtratum 
are really full of rich, good foil, and have pretty 
trees growing in them. 

4 But if this ſhould be thought not ſufficient to 
remove the objection, 1 will produce the Canon an 
Tow nes neg to his analogy, and which is 
ues upon more certain facts. Etna and Ve- 

ius reſemble each other in the cauſes which pro- 
duce their eruptions, in the nature of their lavas, and 
— the time neceſſary to mellow them into foil fit for 
4; ; or, if there be any flight difference in 

3 reſpeci, it is ably not greater than what 
ſubſiſts between differnet lavas of the ſame moun- 
-- tain. This being admitted, which no philoſopher 
. will deny, the Canon's analogy will juſt prove no- 
7 thing at all, if we can produce an inſtance of ſeven 
different lavas (with interjacent ſtrata of vegetable 
earth) which have flowed from Mount Veſuvius, 


not in the ſpace of 14,000, but of fomewhat lels 
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than 1700 years; for then, to our ana- 
logy, a ſtratum of lava may be covered with vege- 
table ſoil, in about — — = rs, inſtead of requiring 
2000 for the purpoſe. The eruption of Veſuvius, 
which deſtroyed Herculaneum and Pompeii, is ren- 
dered ſtill more famous by the death of Pliny, re- 
corded by his nephew, in his letter to Tacitus ; this 


event happened * 2 it · is not yet then 
quite Ice years, ſince Herculaneum was ſwallowed 
up: but we are informed by unqueſtionable authgrj- 
ty, that the matter which covers the -ancient town 
of Herculaneum, is not the produce of one eruption 
only; for there are evident marks that the matter of | 
ſix eruptions has taken its courſe over that which - 
lies immediately above the town, and was the cauſe - 
of its deſtruction. The ftrata are either of lava or 
burnt matter, with veins of good foil between them v. | 
I will not add another word upon this ſubject; ex- 
cept that the biſhop of the dioceſe was not much 
cut in his advice to Canonico Recupero—to take 
care, not to make his mountain older than Moſes ; 
though it would have been full as well to have ſhut 
his mouth with a reaſon, as to have ſtopped i it witk 
the dread of an eccleſiaſtical cenſure.” 

In this complete refutation of a ſeemingly ircefiſti- 
ble argument, "the intelligent and candid reader will 
obſerve, on what weak foundations are urged man 
_ other arguments againſt reyelation, by the patrons 
of infidelity. A more extenſive 6s of the 
ſubjedy in this particular inſtance, would — pre- 
vented the haſty petulance and momentary triumph 
of minds, not ſufficiently informed, and not only 
previouſly diſpoſed, perhaps, but even anxious and 
impatient to diſbelieve. - In like manner, thoſe 8 
are at all converſant with the deiſtical controverſy, 
will recollect how many arguments have been ad- 


+ Sir Willa Hamiltoa's Remarks on the Soil of Naples, Ge. 
Philoſ, Tranſ. vol. Ii. 
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vanced zgainſt paſſages in the ſacred writings, v hich 
2 greater degree of critical learning, and a better 
acquaintance with the manners, cuſtoms, and par- 
- aicular circumſtances of thoſe times, would have 
proved to be frivolous and - greundlefs. Vet theſe 
objections, although refuted a thouſand times to the 
ſatisfaction of all competent judges, will ſtill con- 
tinue to be urged with 3 and exultation, 
and as eagerly adopted by ignorance, and (by what 
is perfectly compatible with infidelity) by credulity 
- Itlelf: fo r therefore, may the poet's ob- 
ſ-rvation be applied to ſuch * in Pain 
phy and religion: 


« A little learsing i is a dangerous thing” k 


Sir William Hamilton, who has reſided (6 many 
years, in a public character at Naples, and who, 
with ſuch credit to his country and to himſelf, has 
purſued a variety of literary and phileſophiral re- 
 fearches, has thrown great light on the hiſtory of 
volcanos In the various letters which he has ſent 
to the Royal Society, on this curious and intereſting 
ſubject, he has demonſtrated that theſe formidable 
phenomenons fulfil the moſt beneficial purpoſes, by 
ſerving as ſpiracles or tunnels to thoſe * 
fires, hich would otherwiſe render the dreadful ef- 
fects of earthquakes more dreadful ftill*, In one 
letter, moreover, he has mentioned ſome particulars 
which afford an excellent leſſon to all who are fond 
-of exploring Nature in her wonderful operations ; 
teaching them not to form raſh and premature con- 
cluſions from appearances only, but to proceed in 
their reſearches with patient and ſteady inveſtigation. 
Hie has demonſtrated, that many of the revolutions 

in the face of the globe, have been clfeQted by abſo- 

" The dread volcano miniſters to good ; "A 


Ita ſmother'd flames might undermine the word: & 
— aches /* _ - "YouNb 
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jute chymical procc ſſes, carried on 5 Nature, ona 
more wonderful and n ſeale, than the puny - 
efforts of human art. ; 
« The gulfs of Gatte and Ten (ſays Sir 
William *) may, in the courſe of time, become an- 
other Campo Felice: for the rich and fertile plain ſo 
called, which extends from the bay of Naples to the 
Appenines, behind Caſerta and Ca pua, has evident- 
Iy been entirely formed by a — of ſuch vol- 
canic eruptions. Veſuvius, the Solfaterra, and the 
high volcanjc grounds, on the greater part of which 
the city of Naples is built, were once probably 
iſlands; and we may conceive thę iſlands of Procita, 
Iſchia, Venioticns, Palmarole, Ponza, and Zanno- 
ne, to be the outline of a new portion of land in- 
tended by. Nature to be added to the neighboring 


— and the Lipari iſlands (all of which are“ 9 


volcanic) may be looked upon in the fame light, 
with repeck 6 to a future intended addition to the 
land of Sicily, - 

- «.'The more opportunities L have of. examining 
this volcanic country, the more I am convinced of 
the truth of what 1 have already ventured. to ad- 
ance, -which is, that volcanos ſhould be conſidered 
in a creative rather than in a deffrudive light. Many 
new diſcoveries have been made of late years, 
particularly in the ſouth ſeas, of iſlands which owe 


their birth to volcanic exploſions; and ſome, indeed, 


where the volcanic fire ſtill operates. I am inclined 
to believe, that upon furthur examination, moſt of 
the elevated iſlands, at a conſiderable diſtance from 
continents, would be found to have à volcanic ori- 
gin; as the low and flat iſlands appear in general 
to have been formed of the ſpoils of ſea productions, 
ſuch as corals, madrepores, &c. 
« 'Thoſe who have not had an opportunity of ex- | 
Pat ef. Tranſ, vol. xxx. part a, for ns. 
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-amining a volcanic country, as I have for more than 
twenty years, would little ſuſpect, that curi- 
ous productions and 'combinations of lavas and tuf- 
fas, were of a volcanic origin; eſpecially when 
they have undergone various chymical operations of 
Nature, ſome of which have been capable of con- 
verting tuffas, lavas, and pumice ſtone into the 
pureft clay. 
-  « ] have obſerved, that young chlervers i in this 
branch of natural hiſtory, have been too apt to fall 
into the dangerous error of limiting the order of Na- 
ture to their confined ideas : for example, ſhould they 
ſuſpect a mountains to have been a volcano, they im- 
mediately climb to the ſummit to ſeek for the crater; 
2 — find one, nor any ſigns of pu- 
mict᷑ ſtone, directly conclude ſuch a mountain not 
to be volcanic: whereas, only ſuppoſe Mount Etna 
to have ceafed erupting for many ages, and- that 
half of its conical part ſhould have mouldered a 

by time (which would naturally be the — 
and the harder parts remain in points, forming an im- 
menſe circuit of mountains (Etna extending its ba- 
Ais more than 150 miles); ſuch an obſerver as I 
have juſt mentioned would certainly not find a cra- 
ter on the top of any of theſe mountains; and his 
ideas. would be too limited to conceive, that this 
Whole range of mountains were only part of what 
once conſtituted a complete cone and crater of a vol- 
cano. It cannot be too ſtrongly recommended to 
obſervers in this, as well as in every other branch of 
natural hiſtory, not to be over haſty in their deci- 
ſions; not to attribute every production they meet 
with to a ſingle operation of Nature, when perhaps 
it has undergone various, of which I have given ex- 
amples in the iſland which is the principal ſubject 


2 The tuffa, or tufa, is a ſtone formed of volcanic os a 
creted with various other ſpecies of ſtone, in which argil predominates. 
Canaan gong but {il porous and ſpongy. 


of this letter =. r 28 
n Bute, ann Tawon by” ay EY the ſea, 
becomes vitrified in another, by the action of 9 
volcanic fire, and the addition of ſome natural in 
gredients, ſuch as ſea ſalts and weeds, and bein 
transformed to e . ren curious pro- 
ceſs of Nature. iſt may indeed decide 
as to the profits e, produftion z © _— 
but it would be preſumptuous in him to decide as to 

its former ſtates. As far as I can judge in this curi- 
ous country, active Nature ſeems to be conſtantly 
employed in compoſing, decompoſing, and recom- 
poling ; but ſurely for all wiſe and benevolent pur- 
poſes, though on: a- ſcale, perhaps, too ak and- 
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extenſive for our limited comprehenſion”. 
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Ar Secu primus PETTY nave eee * 


Et rudibus remis ſollicita vit aquas; 


ene, primus tre pidus fc credidit 8 
Litttora ſecuro tramite ſumma legens: 
Mox longos tentare ſinus, et lioquere, terras, 
Et leni ccepit pandere vela noto:· 
Aſt abi paulatim præceps audacia crevit, 55 
| Sorta languentem dedicere metomg, * © # 
5 75 irrupit pelago, AP, ſecutus, 
emes, Ioniaſque domat. cel mo 


<1 "Firſt on the wave the ſavage ſees Afloat, 1 
With uncouth bars, his ju invented boat; 
With tunid eye the tranquil water views, 
And cloſe to ſhore his courſe fecure purſues: 
To catch the ſouthern breeze he next eſſays, 
And ſpreads the fail to croſs the ſpacious bays: 
Then, by degrees, forgot dejecting fears, 
No more with aſpect dread the ſea appears; 
Intrepid grown, he ſtretches to the main, 
Nor can the ſhores his eager bark detain; 
But far away, the heav'ns alone his guide, 


3 braves th 2 7 ſtorms and fierce Ionian Ade. 
— 17. 


IT. is not an il founded preſumption, chat all the 
early migrations of mankind were made by land. 
The ocean, which every where ſurrounds the ha- 
bitable earth, as well as the various arms of the ſea, 
which ſeparate one region from another, though def- 
tined to facilitate the communication between diſ- 
tant countries, ſeem, at firſt, to be formed to check 
the progreſs of man, and to mark che bounds of that 

* of the globe to which Nature had confined him. 

t was long, we may ſuppoſe, before men attempted 
to paſs this formidable barrier, and became ſo cial 
> adventurous as to commit themſelves ta "8 


— 
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mercy of the winds and waves, or 9 quit their 
tive ſhore in queſt of remote and unknown = of 
Horace ſeems to have this idea, and to conſider 
the firſt VOYAGE, as. 1 of an N more 


human: 


— A 


Circa pectu⸗ erat. qui fragilem truct == 8 
Commiſit pelago ratem "OY 1 
Primus 7 
Necquicquam Deus abſcidit | 
Prudens oceano d- flociabi.i 1 
Terras, ſi tamen impiæ 


Non tangenda rates e 9 Sh 


Or oak, or braſs, with triple fold, 
Around that daring mortal's boſom roll d. 
Who firſt, to the wild ocean's rage. 6 
Launch' d the frail bark 
Jove has the realms of earth in van: | 

Divided by the inhabitable main, i 
If ſhips profane with fearleſs Ne, REESE 
Bound o'er th' inviolable tide. - FRANCTS- 


OS 
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Navigation and hip-building are ſuch complicated ; 


arts, that they require the ingenuity, as well as ex- 


perience, of many ſucceflive ages, to bring them to 
any degree of perfection. From the raft or canoe, 
which firſt ſerved to carry a ſavage over the river 
that obſtructed him in the chaſe, to the conſtruction 
of a veſſel capable of coaveying a numerous crew, 
with ſafety, to a diſtant coaſt, the progreſs of im- 
provement is immenſe, Many efforts muſt have 
been made, many experiments tried, and much la- 
bour and invention employed, before men could ac. , ' 
compliſh this arduous and important undertaking. 
The rude and imperfect ftate in which navigation. is 

{till found, among all nations that are not con- 
ſiderably civilized, correſponds with this account. of 
its progreſs, and demonſtrates that, in early times, 
| the art was not ſo far improved as to. enable men to 

TH 
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uggertake diſtant voyages, or to attempt remote 
diſcoveries. | 
Lucretius enumerating the various arts, that 
were brought to the perfection they had attained in 
his time, by the obſervation cf ſucceſhve artiſts, 
improving upon new hints and augmenting. ex- 
perience, begins firſt with this important ſcience : 
Navigia, atque agriculturas, mcenia, leges, 

Arma, vias, veſtes, et cætera de genere horum, 
Præmia, delicias quoque vitæ funditus omneis, 
Carmina, pifturas, et dædala figna polire, 

Uſus, et impigræ fimul experientia mentis 

Paulatim docuit pedetentim progredientis. 

Sic unum quicquid paulatim protrahit ætas 

In medium ratioque in luminis eruit oras. 

Namque aliud ex alio clarefcere corde videbant 
Artibus, ad ſummum donec venere cacumen. 


Thus ſhips, thus clothes, thus wine, and oil began; 
And towns, the comfort and ſupport of man; 
But better d, all to due perfection brought, 
By ſearching wits, from long experience taught, 
Thus time, and thus ſagacious men produce 
'- A thouſand things or for delight or uſe ; 
For one thing known does vigorous light impart 
For further ſearch, and leads to height of art. 
e N 5 CREECH. 
There will ever be ſpeculators, fond to conjec- 
ture «concerning the origin of things, however re- 
. mote in time, and enveloped in obſcurity. Various, 
in courſe, have been the conjectures concerning na- 
vigation ; conjectures, which however unſatisfac- 
tory, are yet fo far intereſting, as they furniſh ſome 
- pleaſing ſcope for ingenious, as well as fanciful re- 
flections. Among the ancients, the poets refer the 
invention of the art of navigation to Neptune; 
others to Bacchus, others to Hercules, others to 
Jaſon, and others to Janus, who is ſaid to have 
conſtructed the firſt ſhip. Hiſtorians aſeribe it to 


* 


habitants of Britain. Some will have. ; it, that; 
firſt hint was taken from the flight the ki 


particular; while a learned editor of Virgil's 
Georgics believes, that an alder- tree, grown hollow 


with age, and falling into the river on hich it wass 


planted (for this tree delights in a moiſt ſoil and the 
„ the * e 3 


tion: 
Tune alnos primum flavii ſenſere. cavatas: 


280 * 


Then firſt the rivers hallowed alders bore. 2 
And thus Dryden bas poctically delivered his ſnd ; 


ments on che ade: 


By viewing Nature, Nature's handmaid; ... 
Makes mighty clings from ſmall beginnings grams | 
The fiſhes firſt to ſhipping did-impart, 

| Their til the rudder, and their head the prov... 


* perhaps upon the waters ſwam s 
eleſs drift, which rudely cut within: FIT” 
And Kollowed firſt, 2 floating trough on re; A 
And croſs ſome rivulet paſſage did begin- 


2 — 


— 


In ſhipping ſuch as this, the Iriſh kern _ | 


And untaught Indians on the ſtream did glide 7 22 fa | 


Ere ſharp-keel'd boats to ſtem the flood did re if | 
Or fin-like oars did ſpread from either ide. 


2 


Add but a ſail, and Saturn ſo appear d, old. — 85 


When from loſt empire he an exile went. was 


And with the golden age to Tyber fteer'd, 1 
eee ea und oats OF Aid Tal. 2 


Rude as their ſhips was navigation then; rote 1 
No uſeful compaſs or meridian æno] s . 

Coaſtin Re TT; elk bh 4 
* 


* — 
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Seripture refers the origin of fo uſeful an inven- 
tion to God himſelf, who gave the firſt ſpecimen 

in the ark built by Noah: for the raillery which 
that underwent on account of his en- 
EIS is a ſufficient demonſtration, that the TO 
© was ignorant of any y ang like navigation, 
But l and what- 
| "ever hg od tens, the honour of inventing it, or 
having rendered it ſubſervient to the noble advan- 
4 . 
8 5 of antiquity, the ſtructure of their veſſels 
was extremely rude, and their method of working 
them no leſs defetiive. They were unacquainted 
_ with ſome of the great principles and operations of 
navigation, which are now conſidered as the fitſt 
elements on which that ſcience is founded. Thou 
chat property of the magnet, by — 
3 — — ancients, its moſt 
8 amazing and important virtue of pointing to che 
poles bad eſcaped their obſervation. Deſtitute of 
this faithful guide, which now conducts the pilot 
with ſo much certainty „ du- 
ring the darkneſs of te night, and when the heavens 
are covered with clouds, — ancients had no other 
method of regulating their courſe, than by obſery- 
ing the ſun and ſtars. Their navigation was, in 
; 2 uncertain and timid. They durſt ſeldom quit 
be he of land, but crept along the coaſt, expoſed to 
All the dangers, and retarded by all the obſtruQions, 
— unavoidable in holding fuch-an awkward courſe. An 
ineredible length of time was requiſite for perform- 
Ing - voyages, which are now finiſhed in a ſhort 
| Even in the mildeſt climates, and in ſeas the 
| leaſt tempeſtuous, it was only during the ſummer 
months that the ancients ventured cut of their har- 
hour. The remainder of the year was loſt in in- 
. De It — dave been decmed moſt incon- 
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PPE TH, brave th fry of the winds and 
waves during the winter. : 
' Thoſe who have written more diffuſively n 

the den have taken a ſurvey. of the progreſs of 
diſcovery and na ray — among the ancients; be- 
ginning 5 the —_ proceeding: fuc- 
ceſſively with the Pies Jews, inians, 

Greeks, and Romans. From this ſurvey, which 
may be traced from the earlieſt dawn of hiſtorical 
knowledge to the full *eftabliſhment' of the Roman 
empire, the progreſs of the ancients ſeems to be 
wonderfully ſlow. It ſeems neither adequate to 
what we might have expected from the activity and 

enterpriſe of the human mind, nor to what might 
1 been performed by the powers of the 
pires, that ſucceſſively governed the world. 18 | 


reje& accounts that are fabulous and obſcure; if we i 


adhere ſteadily to the light and information of au- 
thentic hiſtory, without ſubſtituting in its place the 
conjectures of fancy, or the — of 
we muſt conclude, that the knowledge which the 
ancients had acquired of the habitable globe was ex- 
tremely confined. This would ſufficiently appear 
from a review of fuch 3 world as they had 
never explored. But there is a yet more deciſive 
proof of this, in an opinion which univerſally pre- 


vailed among them, that the earth was divided into FT 


five regions, which diſtinguiſhed by the name 
of zones. Two of theſe, the neareſt to the 
they termed fri gid zones; and they believed that the 
extreme cold which reigned perpetually there, ren- 
dered them uninhabitable. Another, ſeated under 
| NN extending on either fide toward the 
opics, they called the torrid zone; and they ima- 
| gined it to-be ſo burnt up with unremitring heat, as 
to be equally deſtitute of inhabitants, Os the other 
two zones, which occupied the remainder. of. the 


earth, they beſtowed the appellation of temperate z 
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and they taught that theſe, bein the only regions in 
which lie could ſubſiſt, were to man for his 
habitation. This wild opinion was not a conceit of 
the uninformed vulgar, or a fanciful fiction of the 
poets, but a ſyſtem adopted by the moſt enlightened 
philoſophers, the moſt accurate hiſtorians and geo- 
ers, in Greece and Rome. According to 
this theory, a vaſt portion of the habitable globe was 
pronounced to be unfit for ſuſtaining the human ſpe- 
cies. Thoſe fertile and populous regions within the 
torrid zone, which are now ms, not only to yield 
their own inhabitants the neceſſaries and comforts of 
life; with moſt luxuriant profuſion, but to commu- 
nicate their ſuperfluous ſtores to the reſt of the 
world, were ſuppoſed to be the ſeat of perpetual 
| ſterility and deſolation. As all the parts of the globe 
which the ancients had diſcovered, lay within the 
northern temperate zone, their opinion that the 
other temperate zone was inhabited, was founded 
not on diſcovery, but on reaſoning and conjecture. 
They even believed that, by the inſufferable heat of 
the torrid zone, ſuch an inſuperable . barrier was 
placed between the two temperate zones, as would 
* for ever any intercourſe between them. 

Nevertheleſs, the diſcoveries of the Greeks and 
. were ſtill very conſiderable, when com- 
pared to thoſe of remoter times; and, in the ſecond 
- century of the chriſtian era, geography, enriched 
by new obſervations, made a very conſpicuous fi- 

ure, under the auſpices of Ptolemy the — 

The diſcoveries, ſubſequent to theſe times, would 
lead me into a field of diſcuſſion too extenſive for 
- this number; which I ſhall conclude, therefore, 
with ſome very ingenious and intereſting reflections 
on the preſent wonderful n ef navigation, 
from a recent publication *. 


22m eg in the ws: 
tranſlated c 
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« Of all che arts and profeſſions which have at any 
time attracted my notice, none has ever appeared to 
be more aſtoniſhing and marvellous than that of na- 
vigation, in the ſtate in which it is at preſent; an 
art which doubtleſs affords one of the moſt certain 
irrefragable proofs of the amazing powers of the hu- 
man underſtanding. This cannot be made more 
evident, than when, taking a retroſpective view of 
the tottering, inartificial craft to which navigation 
owes its origin, we compare it to a noble and ma- 


jeſtic edifice, containing 1000 men, together with _ 


their proviſions, drink, furniture, wearing-apparel, 
and other neceflaries for many months, beſide 
100 pieces of heavy ordnance; and bearing all this 
_ apparatus ſafely, and as it were on the wings of 
the wind, acroſs immenſe ſeas to the moſt diſtant 
ſhores. The following example may ſerve for the - 
preſent to delineate at full length, as it were, the 
idea above allud=d to. But rd I muſt premiſe, 
that a huge, unweildy log of wood, with the great- 
eſt difficulty, and in the moſt uncouth-manner, hol- 
lowed out in the infide, and ſomewhat pointed at 
both ends, and in this guiſe ſet on a river for the . 
purpoſe of tranſporting two or three perſons belong- 
ing to one and the ſame family acroſs a piece of wa- 
ter a few feet deep, by the aſſiſtance of a pole puſhed 
againſt the ground, cannot with any propriety be 
conſidered as the- image of navigation in its firſt and 
earlieſt age. For it ſeems evident to me, that 
people in the beginning only took three or four 
trunks of trees, and faſtened them 
then by means of this kind of raft, got nou ſuch 
waters as were too deep for — to ford over, 
and acroſs which they could not well ſwim with 
their children, and various kinds of which 
they might wiſh to preſerve from being wet. Ihe 
' canoe, however, is a ſpecimen of the art in a more 


advanced ſtate, as this kind of craft is capable of 


* 


— 


% 
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having direction given to it, and even of ſo capital 
an improvement as that of having a fail added to it. 
For this reaſon I chooſe this vehicle for a ſtandard, 
in preference to a mere raft, to which, imperfeR as 
it is, it is ſo much ſuperior. Let us, then, com- 
pare this with a large majeſtic floating edifice, the 
reſult of the ingenuity and united labour of many 
hundreds of hands, and compoſed of a great number 
of well-proportioned pieces, micely faſtened together 
by means of iron nails and bolts; and rendered fo 
tight with tow and pitch, that no water can pene- 
trate into it. Now, in order to give motion and 
direRion to this enormous machine, ſome aſtoniſh- 
ingly lofty pieces of timber have been fixed up- 
right in A and ſo many moveable croſs pieces 
have been added to it, together with ſuch a variety 
of pieces of ſtrong linen cloth, for the purpoſe 
of catching the wind, and of receiving its umnpulſe 
and propeliing power, that the number of them 
amounts to upward of thirty. For changing the di- 
rection of theſe yards and ſails, according to particu- 
lar circumſtances, it has alſo been requiſite to add 
à vaſt quantity of cordage and — and, 
nevertheleſs, even all this rr not be ſufſicient 
for the perfect direction and government of the veſ- 
"fel; if there were not faſtened to the hinder part of 
it, by means of hinges and hooks, a moveable 
piece of wood, very {mall indeed in proportion to 
the whole machine, but the leaſt -inclination of 
ich to either fide is ſufficient to give immediately 
a different direction to this enormous large maſs, 
and that even in a ſtorm, ſo that two men Ss di- 
rect and govern this ſwimming iſland with the — 
or with greater caſe than a ſingle man can do a boat. 
But if, beſides, we conſider that, in a veſlel. like 
- this, not 2 ſingle piece-is put in at random, but 
that every part of it has its determinate meaſure and 
proportion, and is fed preciſely in that place which 


— 
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is the moſt advantageous for coping - throughout 
every part of it, there is diftributed an — — 8 
quantity of blocks, ſtays, and pullies, for the purple | 
of dimĩniſhing the friction, and of accelerating 
motion of theſe parts; that even che bellying and : 


vaulted part of the fabrie, together with its ſharp _ 


termination underneath, are proportioned "according 
to the niceſt calculations, and the moſt | 
determined rules; that the length and the thickneſs 
of the maſts, the ſize of the booms and yards, the 
length, width, and ſtrength of the ſails and — 
are all in de proportion to one another, according to 
certain rules founded upon the principles of motion; 
when we conſider all this, I fay, our admĩration in- 
creaſes more and more at this great maſt of 
human power and underſtanding; Still, however, 
there are wanting a few traits to complete chis deſ- 
eription. A man in health conſumes in the ſpace of 
twenty-four hours, about eight —— of victuals 
and drink: conſequently, go. of are 
required daily in ſuch à ſhip.” Now let us ſuppoſe 
her to be fitted out for three months only, and W 
ſhall find that ſhe muſt be laden with 7205 O00lb. of 
proviſions. A large forty-ty].o pounder weight 
about 61colb. if made of braſs, and about 55 õõ,, . 
if of iron; and generally there are twenty- eight or 
thirty of theſe on board a ſhip. of 100 guns, the 
weight of which, excluſive of that of their earriages, 
amounts to 18 3,000!1b. On the ſecond. deck thirty 
twenty-four pounders, each of which weighs about 
5100lb. and therefore all together, 153,0colb. and 
the weight of the twenty-ſix or twenty eight twelve 
pounders on the lower deck amounts to about 
75. 40c lb. that oſ the fourteen ſix pounders on the 
upper deck, to about 26,6ccib. and | beſide that, on 
the round tops, there are even three pounders and 
ſwivels. Now, if to this we add, that the complete 
charge of a forty-twa pounder weighs about Q4ib, 


* 


— 


than the compaſs, and the 2 1 able to determine 
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1a ight as the guns themſelves. In addi. 
| On 5 5 we muſt refleQ, that 2 ſhip muſt 
ve, by way of providing againſt exigencies, at 
leaſt another ſet of Ele A „ 
lings, which altogether amount to à conſiderable 
ight. The ftores, likewiſe, conſiſting of planks, 
and tow ; the cheſts belonging to the officers 
and failors ; the ſurgeon's ſtores, and various other 
articles requiſite on a long voyage; as alſo the ſmall 
arms, bayonets, ſwords, and piſtols, are no incon- 
fiderable load; to which we muſt finally add the 
weight of the crew, which is not very trifling ; fo 
that one of theſe large ſhips carries at leaſt 2162 tons 
burden, or 4, 324, 000lb. and at the fame time is 
ſteered and governed with as much eaſe as the ſmall- 
eſt boat. Now, the conſideration of theſe circum 
ſtances alone, is ſufficient to excite the molt ſerious 


eaſy and trifling 
ing the ſtraighteſt and ſhorteſt way over an ocean of 


more than 60 or 80 degrees in longitude, and 30 
or 40 in latitude; or acroſs a track from 4000 to 
boco miles in extent, by day or by night, in fair 
weather or in foul, as well when the ſky is overcaſt 
as when it is clear, and often with no other guide 


the true poſition of the ſhip at ſea by the height of 
the ſun, though this latter be inveloped in clouds, 
or to direct its courſe by the moon and ſtars with 
' ſuch exactneſs and preciſion, as hot to make a mĩi- 
take of the value of half-a or 30 miles; this 
at leaſt ſhows the progreſs and great perfection of an 
art practiſed by a ſet of people, of whoſe underitand- 


face of + 
ſcene of i 

precipices; ; 
ſeaman, | 
calm and 

ſafe in the 

caltle”. : 
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vn. ON THE NATURE OF THE T. 
Alternate tides in ſacred order run. BLACKMORE,. 


The ebbs of tides, and theit myſterious flow, © 
We, as art's elements, ſhall underſtand, Dar. 


THE tides of the ſea have ever been conſidered 
among the moſt wonderful phenomenons in nature. 
The conjectures of the more ancient - philoſophers - 
concerning them were equally various, viſionary, 
and wild. Some of them conſidered the tides as 
ebullitions occaſioned by ſubterraneous fires, or as 
the effects of winds and exhalations, or as the con- 
ſequence of a rarefaction produced by the beams af 
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Ne tres) or as proceeding > from the interruption of 
the ſeas by the continents. It appears, however, 
that Pliny, Ptolemy, and Macrobius, were not un- 
acquainted with the influence of the ſun and moon 
upon the tides; and Pliny ſays expressly, that the 
cauſe of the ebb and flow is in the fun, « which at- 
tracts the waters of the ocean; and he adds, that the 
waters riſe in r to the ny of the 
moon to the earth, 

a But the moderns dene e that all tis 

ns of the tides are to be accounted for, 
from the principle of gravitation. All that is requi-- 
ſite to their ſolution is, that the earth and moon, and 
every particle of them, mutually gravitate toward 
each other. Indeed; the fagacious Kepler, long ago, 
conjeQured this to be the cauſe of the tides : If 
ſays he) the earth ceaſed to attract its waters to- 
ward itſelf, all the water in the ocean would riſe and 
flow into the moon: the ſphere of the moon's attrac- 
tion extends to our earth, and draws up the water”, 

This, at that time, Was mere conjecture; for fir 
Iſaac Newton was the firſt who clearly pointed out 
the cauſe of this 8 and neee its 
agreement with its effects. 

The waters of the ocean are e to Low; for 
certain hours, from the ſouth toward the north in 
which motion or flux, which laſts about ſix hours, 
the ſea gradually ſwells; fo that entering the mouths 
of * rivers, it drives back the river waters toward 
their heads. After a continual flux of fix hours, the 
ſea ſcems to reſt for a quarter of an hour: it then 
to ebb or retire back again, from north to 
| ſouth, for 14ix hours more; in which time, the wa- 
ters ſinking, the rivers reſume their natural courſo. 
After a ſeeming pauſe of a quarter of an hour, the 
ſea again begins to flow as before; and thus it has 
8 riſen and . twice a day, lince the 
creation. | 75 


— 
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I hare obſerved; that in the time of Pliny, he 
tidzs were known-to be under the influence. of the 
ſun, in a ſmall degree ; but, in a much greater, / 7 ; 
the moon. b that there was a flux and 
reflux of the ſea, in the ſpace of twelve hours and 
forty-eight minutes, which is exactly the time of a 
Junar day. It was obſerved, that whenever the 
moon was in the meridian, or, in other words, 28 
nearly as poſſible over any part of the ſea, that the 
ſea — to that part, —— made a tide there. On 
the contrary it was found, that when the moon leſt 
the meridian, the ſea began to flow back to its 
former ſituation, and there might be ſaid to ebb. 
Thus far the waters of the ſ-a ſeemed very regularly 
to attend the motions of the moon. But ĩt appeared, 
likewiſe, that when the moon was in the oppoſite 
meridian, as far off as on the other ſide of the globe, 
there was a tide on this fide alſo; fo that the moon 
produced two tides, -one by her oreateſt approach to, 
and another by her greateſt diſtance from us: in 

bother words, the moon, in once going round the 
earth, produced two tides always at the ſame time; 
one on the part of the globe directly under her; and 
the other on the part. of the globe directly oppoſite. 

Mankind continued for ſeveral ages content with 
knowing the general cauſe of theſe wonders, hope+ 

leſs of the particular manner of the 
moon's operatien; till, as I before obſerved, Kepler 
firſt conj ectured, and Newton demonttrated, that 
attraction was the principal cauſe... - 

The moon his Ben found, like che gol of ts | 
planets, to attract, and be attraded by the earth. -- © 
This attraction prevails throughout our whole pla- 
| netary ſyſtem. The more matter there is contained 
in any body, the more it attracts; and its influence 
decreaſes in proportion as the diſtance, when ſquared, 
increaſes, This being premiſed, we muſt inquire 


what will follow, gpl the moon in e mee 


a 
= a 
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- Gian of any tract of the ſea. The ſurface of the 
water immediately under the moon, is nearer - the 
moon than any other of the globe is; and, therefore, 
muſt be more ſubject to its attraction than the wa- 
ters any where elſe. The waters will, therefore, 
be attracted by the moon, and riſe in a heap, whoſe 
eminence will be the higheſt where the attraction . is 
greateſt. In order to form this eminence, it is ob- 
vious, that the ſurface, as well as the depths, will be 
' agitated; and that wherever the water runs from 
.one part, ſucceeding waters muſt run to fill up the 
ſpace it has left. Thus, the waters of the ſea, run- 
ning from all parts, to attend the motions of the 
moon, produce the motions ef the tide; and it is 
high tide at that part wherever the moon comes over 
it, or to its meridian. / | 
But when the moon travels onward, and ceaſes to 
point over the place where the waters were juſt riſen, 
dme cauſe here of their rifing ceaſing to operate, they 
will flow back by their natural gravity, into the 
| lower parts from which they had travelled ; and this 
ts of the waters will form the ebbing of the 
Thus, the firſt * of the e is obvi- 
ous; ſince, in general, it requires no great ſagacity 
ö neareſt the moon are 
moſt attracted, or faiſed higheſt by the moon? But 
the other part of the — namely, bow 
here come to be high tides at the ſame time, on the 
_ oppoſite fide of the globe, and where the waters are 
—— is not ſo eaſy to conceive. 
o comprehend this, it muſt be obſerved, that the 
| of che earth, and its waters, that are furtheſt 
from che moon, are the parts of all others that are 
leaſt attracted by the moon: it muſt alſo be obſerv- 
pb 7 700 or ee ear or 
| oppoſite ſide of the earth, muſt be attracted by it 
the fame direction that the earth itllf aura, them, 


_ 
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that is, as it were, quite- through the body of the 


being conceived, it is plain, that thoſe waters hien 
are furtheſt from the moon, will have leſs 
or gravity toward the centre, than thoſe of any other 
on the fame fide of the globe; becaufe the 
moon's attraction (which conſpires with that of the 
earth, but which decreaſes in proportion as the 
ſquares of the diſtances increaſe) is there leaſt. The 
waters; therefore, that are furtheſt from the moon, - 
having leſs gravity, and being lighteſt, will be pref- 
ſed on all ſides by thoſe that, having more of che 
moon's attraction, are heavier : they will be preſſed, 
1 fay, on all ſides; and, the heavier waters flowing 
in, will make them {well and riſe in an eminence 
directly oppoſite to that on the other fide of the 
globe, — by the more e influence of 
the moon. 

In this manner, the moon, in one diurnal revo- 
lution, produces two tides; the one raiſed imme- 
diately under the ſphere of its influence, and the 
other ire oppoſite to it. As the moon travels, 
this vaſt wb of waters rears upward, as if to watch 
its motions z Hor? purſues the ſame conſtant rotation. 
However, in this great work of railing the tides, 
the ſun has no ſmall ſhare: it produces its'own 
tides, conſtantly every day, juſt as 
but in a much leſs degree, | 
immenſely greater diſtance. Thus there are ſolat 
tides and lunar tides. When the forces of theſe two 


earth, toward- the moon itſelf. This, therefore, 


great luminaries concur, which they always do, 


when they are in either the ſame, or in oppoſite parts 
of the heavens, they jointly produce a much 
tide, than when' they are fo fituate in the heavens, 
as each to make peculiar tides of their own. TS 


expreſs the very ſame thing technically ; in the com 


+ See this, and whac follows, e | 
. 
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junctions and oppoſitions of the ſun and moon; the 
attraction of the ſun conſpites with the attraction of 
the moon; by which means the high ſpring tides are 
formed, But in the quadratures of the ſun and 
moon, the water raiſed by the one is depreſſed by 
the other; and hence the lower neap tides have he 
production. In a word, the tides are greateſt in the 


A _ and leaft. in the quadratures. 725 


* This theory, well underſtood, and the aſtrono- 
terms previouſly known, it may be readily 
brought to explain the various appearances of the 
flees if the earth were covered with a deep ſea, and 
the waters uninfluenced by ſhoals, currents, ſtraits, 
or tempeſts. But in every part of: the fea, near the 
ſhores, the geographer muſt come in to correct the 
calculations of the aſtronomer. F or, on account of 
the ſhallowneſs of ſome places, and the narrowneſs 
of the ſtraits. in others, there ariſes a great diverlity. 
in the effect, not to be accounted for without an ex- 
act knowledge of the place. In the great depths of 
| the ocean, for inſtance, a very flow and impercepti- 
ble motion of the whole body of water will ſuffice to 
miſe its ſurface: ſeveral feet high; but, if the ſame | 
increaſe of water is to be conveyed through a narrow 
channel, it muſt ruſh through it with the moſt, im- 
petuous rapidity. Thus, in the Engliſh channel, 
and the German ocean, the tide is found to flow 
ſtrongeſt i in thoſe places that are narroweſt ; the ſame 
quantity of water being, in this caſe, driven through 
a ſmaller paſſage. It is often ſeen, therefore, pour- 
ing through -2 ſtrait with great force; 2 its 
— conſiderably raiſed above that part of the 
through. which it runs. ; 
 Thehallowneſs and narrownels of many parts of 
che ſea. give riſe alſo to a peculiarity in the tides of 
ſome parts of the world: for, in many places, in our 
own ſeas, in particular, the greateſt ſwell of the tide 


is not while the moon is i in a and 


| F Hg =; 
directly over the place, but ſome time after it has _ - 
declined thence. The ſea, in this caſe, being ob- 
ſtructed, purſues the moon with what diſpatch it can, 
but does not arrive with all its waters, till aſter the 
moon has ceaſed to operate. Laſtiy, from this ſhal- 
lowneſs of the ſea, and from its being obſtructed bßỹß 
ſhoals and ſtraits, we may account for the Mediter- 
ranean, the Baltic, and the Black Sea, having no 
ſenſtble tides. Theſe, although to us they ſeem 
very extenſive, are not, however, large enough to 
be affected by the influence of the moon; and, as to 
their communication with the ocean, through ſuch 
narrow inlets, it is impoſſible, that in a few hours 
they ſhould receive and return water enough to raiſe | 
or depreſs them in any conſiderable degree. 
In general, we may obſerve, that all tides are 
much higher, and more conſiderable in the torrid 
zone, than in the reſt of the ocean; the ſea in thoſs  - 
parts being generally deeper, and lels affected by . 
riable winds, or winding ſhores. One of the great- 
clt tides we koow of is that at the mouth of the river 
Indus, where the water riſes thirty feet in height. _ 
How great, therefore, muſt have been the amaze» . 
ment of Alexander's ſoldiers at ſuch a ſtrange ap- 
pearance. They who had been always accuttomed 
before to the ſcarcely perceptible riſings of the Me- 
diterranean, or the minute intumeſcence of the Black - 
Sea, when made at once ſpectators of a river riſing . 
and falling thirty feet in a few hours, muſt, no doubt, 
| 3 the moſt extreme awe, and, as we are told 
by Quintus Curtius, a mixture of; curioſity and 
prehenſion. The tides are alſo remarkably high 5 
the coaſts of Malay, in the ſtraits of Sunday in the _ 
Red Sea, at the mouth of the river St. Lawrence, 
along the coaſts of China and Japan, at Panama, and 
in the gulf of Bengal. The tides at Batſha in the 
kingdom of Tonquin, which lies in 20 50/ north 


latitude, are, however, the. _ remarkable in the 2 5 
. VOL. It. 


1 cbb in twenty-four hours; whereas, as before ob- 
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world. In this port there is but one tide and one 


ſcrved, in all other places there ate two. Beſides, 
there, twice in each month there is no tice at all, 
when the moon is near the equinoctial, the water 
being ſor ſome time quite ſtagnant. Theſe, with 
Jome other odd appearances, were conſidered by 
many as inſcrutable; but fir Iſaac Newton, with 
peculiar ſagacity, adjudged them to ariſe from the 
concurrence of two tides, one from the South Sea, 
and the other from the Indian Ocean. Of each of 
theſe tides there come ſucceſſively two every day; 
two at one time greater, and two at another that are 
leſs. The t me between the arrival of the two 
rcater is conſidered by him as high tide ; the time 
een the two Jeſs, as ebb. In ſhort, with this 
"os that great mathematician ic. ved every appear- 
ance, and ſo eſtabliſned his theory as to ſilence every 
.__ _ oppoſer: 
| Such 3s the nature and ſuch the various phenome- 
nons of the tides; a ſubject which I cannot con- 
clude, without ſuggeſting how much we are bound - 
to adore the benevolent Creator, not only in the 
is which he manifeſts in the terraqueous 
globe, but in his aſtoniſhing world of waters. The 
waters of the ſez, it has been obſerved by philoſo- 
pPhers, are kept ſweet by their motion, without which 
they would ſoon putrefy, and fpread univerſal infec- 
tion. If we look, thereforegfor final cauſes, a great 
and.&bvious one is apparent in the tides. Had the 
ſea been made without motion, and reſembling 2 
pool of ſtagnant water, the nobler races of animated 
nature ſhould ſhortly be at an end. Nothing would 
then be left alive but ſwarms of ill-formed creatures, 
_ with ſcarce more than v le life, and ſubſiſting 
by putrefaftion. Were this extenſive bed of waters 
entirely quieſcent, millions of the ſmaller reptile 
. * there 1 a proper rentat in * to 
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breed and multiply. They would find there no agi- 
tation, no concution in the parts of the fluid io 
cruſh their feeble frames, or to force them from the — . 
places in which they were bred ; there they would © - 
multiply in ſecurity and eaſe, enjoy a ſhort life, and 
putrefying, thus again give life to numberleſs others, 
as little worthy of exi as themſelves. But the 
motion of this element effectually deſtroys the 
number of theſe viler creatures: its currents and its 
tides produce continual agitation, the ſhock of which 
they are not able to endure; the parts of the fluid 
rub againſt each other, deſtroy all viſcidities ; and, 4 
if | may ſo expreſs myſelf, the OCEAN acquires bealth 9 
by e exerciſe, | : 


a 72 $ ' | |; j : 4 
LVLI, ON VARIOUS PHENOMENONS OF THE OCEAN, 


With wender mark the wilderneſs of wares, ) 
From pole to pole ow” boundleſs Tpace diffus d, I 
Magrißcently dreadful! where, at large. | 
Levzathan, with-each inferior name =, 

Of ſea-born kinds, ten thouſand thouſand bes 

Finds endleſs Teſs ranges abt romeo and for ſport. 3 


The Hand Lr who its — bead 
Immeaſureable ſunk, and d abroad, W 


Fenc'd with eternal , the fluid ſphere 3 33. f 
With every wind to waft large commerce 3 11 
Join pole to pole, conſociate ſever d worlds, _ 
And link in E | PE | 
Earth's univerſal family. MALLET. 


IF we look upon a map of the world, we ſhall. 
find that the ocean occupies a confiderable 
Furface of the globe than the land is found to d. 

2 H2 a . 
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bis immenſe body of waters is diffuſed round both 
the old and new continent to the ſouth, and 
Jurround them alſo to the north, for what we know; 
but the ice in thoſe latter regions has ſtopped our in- 
- quiries. Although the ccean, properly ſpeaking, is 
but one extenſive ſheet of water, continued over 
_ eve; y part of the globe, without interruption, and 
although no part of it is divided from the reſt, yet 
geographers-have diſtinguiſhed it by different names; 
as the Atlantic or Weſtern Ocean, the Northern, 
Southern,  Facific, Indian, and German Oceans. 
In this vaſt receptacle, almoſt all the rivers of 
the :arih ultimately terminate. And yet theſe vaſt 
and inexhauſtible ſupplies do not ſeem to increaſe its 
ſtores; for it is neither apparently ſwelled by their 
tribute, nor diminithed by their failure: it continues 
conſtantly the ſame. = =) the quantity of water 
of all the rivers and lakes in the world is nothing 
compared to that contained in this prodigious reſer- 
voir. And ſome natural philoſophers have carried 
their ideas on this ſubject ſo far, as to aſſert, in con- 
- Tequence of certain calculations, that, if the bed of 
the ſea were empty, all the rivers of the world flow- 
ing into it with a continuance of their preſent ſtores, 
would take up at leaſt 800 years to fill it again to 
ts preſent height. | 7 
Thus great is the aſſemblage of waters diffuſed 
round our habitable globe; and yet, immeaſurable 
as it ſeems, it is rendered ſubſcryient principally to 
the neceſſities and conveniencies of fo little a being 
as man. Some have perceived ſo much analogy to 
man in the formation of the ocean, that they have 
not hcſitated to aſſert it was made for him alone. 
This has been denied by others; and a variety of 
arguments have been adduced on both ſides, in which 
I do not think it neceſſary to enter here: for, of 
this we are certain, that the great Creator has en- 
dowed us with abilities to turn this great extent of 


* 
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waters to ou? own advantage. He has made theſe 
things, perhaps, for other uſcs; but he- has given ® _. 
us faculties to convert them to our own: i his 
much agitated queſtion, theretore, ſeems to termi- 
nate here: we ſhall never know whether, the things 
of this world were made for cur uſe; but we. very 
well know that we were made to enjoy them. Let 
us then boldly affirm, that the earth, aud all its 
wonders are ours; ſince we ate furniſhed with 

wers to force them into our ſervice. Man is the 
lord of the whole ſublunary creation; the howling 
ſavage, the winding ſerpent, with all the untameable 
and rebellioùs offspring of nature, are deſtroyed in 
the conteſt, or driven at a diſtance from his habita- 
tions. The extenſive and tempeſtuous ocean, in- 
ſtead of dividing or limiting his power, only ſerves 
to aſſiſt his induſtcy, and enlarge the ſphere of his 
enjoyments. Its billows, and its monſters, inſtead 
of preſenting a ſcene of terror, ſerve only to excite 
and invigorate the courage of this intrepid little be- 
ing; and the greateſt danger that man now fears 
from the deep, is from his fellow- creatures. Indeed, 
if we conſider the human race as nature has formed 
them, very little of the habitable globe ſeems to be 
made for them. But when they are conſidered as 
accumulating the wiſdom of ages, in commanding 
the earth, there is nothing ſo great, nor ſo terrible. 
What a poor contemptible being is the naked ſa- 
vage, ſtanding on the beach of the ocean, and trem- 
bling at its tumults | How incapable is he of con- 
verting its terrors into benefits ; or of ſaying, Be- 
hold an element made ſolely for my enjoyment—— 
He conſiders it as an angry deity, and pays it be 
homage of ſubmiſſion. - But it is very different wn 
he has exerciſed his mental powers; when he has 
learned to find his own. fupzriority, and to makę it 
ſubſervient to his commands. It is then that his 1 
diguity begins 10 appear, and that the True Deicy . — i 


- 
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is adored, for having been mindful of man; fbr RY. 


* ving given him the AY for his habitation, and the 
. fea for his inheritance. 


Of the various phenomenons of the ſea, one ” 
the moſt obvious is its ſaltneſs. Few queſtions, 
concerning the natural hiſtory of our globe, have 
been di ſcuſſed with more attention, or decided with 
lefs ſatisfaction, than that concerning the primary 
cauſe of it, which had perplexed the philoſophers 
before the time of Ariſtotle, and ſurpaſſed even the 
great genius of that philoſopher. Father Kircher, 
after having conſulted three and thirty authors upon 


tze ſubject, could not help remarking, that the fluc- 


tuaticns of the ocean itſelf were ſcarcely more vari- 
ous, than the opinions CONES the origin of Its 
faline impregnation. 

The qu ellon does not ſeem capable of Aae 
an Muſtration from experiment; at leaſt, no expe 
rinents have been hitherto made for that purpose ;, 
and, therefore, we may be the leſs ſurpriſed at its 
remaining, nearly 2s problematical in 22 preſent 
age, as it has been in any preceding. Had any ah. 
ſervations been made, three or four centuries ago, 
aſcertaining the then faltneſs of the ſea, at an any par 
ticular time and place, we might now, by making 
ſimilar obſervations at the fame place, in the fame 
ſeaſon, have been able to know, whether the ſalt- 
neſs, at that particular place, was an increafing, or 
a a decreaſing, or an invariable quantity. This kind. 
and degree of knowledge would have ſerved as 2 


clue to direct us to a full inveſtigation of this mat- 


5 ter in general. But it is l till - 


| Gree of preciſion. OK 
0 On” of the principzl opinions on this 5 e 


| maintained by modern Nepper, and ſupported, 


in particular, by Dr. Halley, is, that fince river 
— in almoſt every part "OY — is impreg· 


"© 


VB 
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nated, in a e or leſs degree, by ſea ſalt, the 
ſea muſt have gradually acquired its preſent quan ity 
cf ſalt from the long continued influx of rivers. 1 

water, which is carried into the fea; by the civers,- is 
again ſeparated from it by evaporation, and being dil- 


perſed over the atmoſphere b 7 winds, it ſoon deſcends 88 
ur 


in rain or vapour upon the ſurface of the earth; from 
which it haſtens ta pour into the boſom of the cen, 


the freſh tributue of falt, which it has collected in 
its inland progreſs: Thus the ſalt conveyed into the 


fea, not ho a volatile ſubſtance, nor performing: 
an inceſſant circulation, like. the water which carries 


it thither, muſt be a perpetual] 7 increaſing quanti y | 


and time h, it is contended, has elapſed ſince 
the creations tor 
reſent quanti ty of fait. / 
Other phtlofor "lofophers 2 obſerving that large beds cf 
foſſile ſalt are not unfrequent i in any quarter of the 
lobe; and conceiving, with great probability, the 


of the ſea to be analogous in its formation to 
the ſurface. of the earth; have undertaken to derive * 


its ſaltnefs from the beds of rock falt, which they 


ſuppoſe to be ſituate at its bottom; and they are fur- 
ther of opinion, that without ſuch a permanent ſaline 


principle, the ſea would long ſince have become in- 


ſipid, from the freſh. water powell, into it from 1 45 


infinity of rivers. 
With reſpect to the firſt. of theſe opinions, Dr. 


Watſon, the preſent biſhop of Llandaff, enters into 


2 very ingenious diſquiſition, to ſhow, that the cauſe 


aſſigned by it 2 of the ſea, is not ade - 


quate to its effect; and, as to the ſecond opinion, he 
obſerves, how ſtrange it is, that what, according to 
eſis, is thought ſufficieat to account 


the firit hypoth 
for the ſaltneſs of the ſea, ſhould, in this, be efteem- 


ed inſtruments) | in annihilating the ſaltneſs a 5 


| + Mem, de I Acad, des Sciences de Belo Ann. 1760. * | 


the ſea to acquire from this ſource 


", 


Other waters diſſolve, in their paſſage through divers 
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ſuppoſed to exiſt. Againſt this laſt opinion, more- 


over, he urges an objection of ſome weight; name- 
ly, why the waters of the ocean are not perfectiy 
ſaturated with falr, if, ever fince the creation, => 
have been exerting their powers upon ſuch perma- 
nent maſſes of rock ſalt as are thought to be ſituate 
at its bottom ? 
Boyle unites, as it were, he two preceding hy- 
"> „and takes the ſaltneſs of the ſea to be ſup- 
plied, not only from rocks and otner maſſes of ſalt, 
which at the beginning were, or in ſome countries 
may yet be found, either at the bottom of the ſea, 
or at the ſides, where the water can reach them; 
but alſo from the ſalt which the rivers, rains, and 


CCTV 
into the ſea. 
Tpbis opinion, biſhop Watſon neither condemns 
2 but he obſerves, that Buffon, and the 
generality of philoſophers, acquieſce in it. He — 
that we are wn mar Lap the cauſe of 'a , 
non, which, it may fad, had 50 ſecondary-caule 
at all. * For it is taken for granted (he continues) 
in this diſquiſition, that the water which covered the 
e eee 
eee ee eee now this is an 
opinion concerning a matter of fact, which can ne- 
ver be proved either way; and ſurely we extend our 
ſpeculations very far, when we attempt to explain 
2 phenomenon, primeval to, or coeval. with the 
formation of the earth. _ © 
_ « Bernardine Gomeſins, about 200 years ago, 
publiſhed an ingenious treatiſe upon ſalt: in this 
treatiſe, after reciting and refuting the opinions of 
Empedocles, Anaxagoras, and Ariſtotle, upon the 
ſubject in queſtion, he propofes his own; whereir _ 
he maintains, that the ſea was originally created in 
the ſame ſtate in which we at preſent find it, and 


— 
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impregnated, from the very firſt, with the ſalt which 
it contains. Though this hypotheſis may be conſi- 
dered by ſome, rather as a cutting than an untying 
of the knot, yet it has been embraced by phiſoſo- 


phers of great eminence ;z and it mult be owned, that 
it may be applied to the ſolution of ſome phenome- 
nous with peculiar propriety, Naturaliſts aſſure us, 
that, though ſome few ſpecies of fiſhes thrive in freſn 


water, and ſome others live alternately in freſh wa- 
ter and ſalt, yet by far the greateſt numbet cannot 


exiſt out of the ſea: now, whether we ſuppoſe the - 


ſea to have become ſalt from the influx of rivers, 
or from the gradual ſolution of beds of rock ſalt, or 
from the combined influence of both theſe cauſes, it 


muſt for ſome years have remained ſo cxceedingly - £ 


ſreſh, that it will not be an eaſy matter to account 
for the continuation of the exiſtence of the number- 


leſs ſpecies of fiſhes, which cannot live in freth wa- 


ter. This difficulty is not removed by ſuppoſing 
that fiſhes do not imbibe any part of the 
with thcir food, and attributing the efficacy of ſea 


water-in 3 life, to the ſuperior weight with 
which it compreſſes the organs of. reſpiration ; for 


this ſuperior. weight is as much an effect of the falt 


difolved in it, as the ſaline taſte itſelf, The falt- 


neſs of the Caſpian Sea, of the lakes of Mexico and 


Titicaca, and of other large collections of waters, 
which have no effluent rivers, nor viſible communi+ 
cation with the ſea, may be as ſucceſsfully explained” 
upon this hypotheſis, that 

impregnated with ſalt, as upon either of the prece- 


nz.” 5 


. 


© Beſide the opinions of the cauſes of the ſaline 


impregnation of the ſea, which have been mentioned: 


there is another, which future ages will, probably, . - _ - 
pt than we do: I mean - 
ſea-ſalt is conſtantly and 


ſee leſs queſtionable to adopt 
that which maintains, that ſea-ſ 
„ hi Weis: to BB of {: 


34 1. P 4 * 14. 
»# 


«.# 


2a's ſaltneſs hh 


the ſea was at the creation. 


} 
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abundantly generated, both on the ſurface of the 
earth, -and in the boſom of the ocean. 

But how ineffectual ſoever our attempts may be 
to explain the cauſe of che faltneſs of the fea; yet 
one might have hoped, that in this age of philoſophy 
and curious navigation, the degtee * its faltnefs { 4 
every latitude, and every ſeaſon of the year, would 
have been aſcertained by accurate experiments. The 
_ acquiring knowledge by experiments is a flow and 
laborious method; but it is, at the fame time, a | 
method within our reach: while the theoretical in- 
, proximate cauſe of any natural 
phenomenon often ſurpaſſes, and that of its ultimate 
cauſe always ſurpaſſes the apprehenſion of the human 

intellectꝰ. 

I ) be ſaltneſs of thoſe great collections of waters, 
that have no effluent rivers, nor viſible communica- 
tion with the ſea, has been mentioned in the prece- 
ding quotation. . But there are other lakes, through 
Which rivers run into the ſea; and theſc, how ex- 
tenſive ſoever, are, notwithſtanding, very freſh : for 
admitting the firft opinion, concerning. the influx of 
rvers into the fea, and confequently of their falts ; 


2 yet theſe rivers do-not depoſit their falts in the bed 


of the lake, but carry them, 5 with the currents, into 
the ocean. Thus the lakes Ontario and Erie, in 
North America, although for magnitude they = 
be conſidered as inland ſeas, are, „ en 
water lakes, and kept fo. by the river St. Lawrence, 
which paſſes through them. -I fhall only mention 
further, on this head, the opinions of Bernier and 
Marſigli : the. former aſcribes the faltneſs of the 
_ ocean to the foffile or mineral ſalts, brought into it 
dy ſubterraneous currents, and diſſolved in the wa- 
ter: the latter obſerves, that, in Provence, the bot- 
tom of the ſea is wholly Rony, and is nothing but a 
continuation of the mountains of the Cevennes; be- 


i ing'even ſound to conlft of ſeveral rata, among 
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which are belt 285 pit-· coal; and JESS derives 
the ole and bicermeds of the fu i 
The ſaltneſs of the ſea has been conſidered by ſome 


as a peculiar bleſſing from Providence; in order to 


keep fo great an element pure and wholeſome. This 
appears to be the ſentiment of fir Richard Black- 


more, in the beautiful lines with which. I ſhall 2 of N 


elude this paper; obſerving, however, that the 8 
neſs of the fea can by no means be conſidered as a 
principal cauſe in preſerving its waters from putre- 
faction; which, in my next * 1 * N 
to demonſtrate. 


What does the ſea beer purrefattion keep re 

Should it lie ſtagnant in its ample fegt, © 

The ſun would thro? it ſpread deſtruftive heat. 

The wiſe Contriver, on his end intent, 

Careful this fatal error to prevent, 

And keep the waters from corruption free, 

Miet them with ſalt, and ſeaſon d all the ys 

What other cauſe could this effect produce? 

The brackiſh tincture thro? the main diffuſe ? - 

You, who to ſolar beams this taſk aflign, 

To ſcald the waves, and turn the tide to beine, 

Reflect, that all the fluid ſtores, which * 

In the remoteſt caverns of the deep, 

Have of the briny force a greater ſhare, - 

Than thoſe above that meet the auen air. 

Ochers, but oh how much in vain, erect 

Mountains of ſalt, the ocean to infect. 

Who, vers'd in nature, can deſcribe the ad... | 

Or fix the place on which thoſe mountains ſtand ? : 

Why have thoſe rocks fo. long unwaſted ſtood, 

Since, laviſh of their ſtock, they 1 the 33 ; 

Have, ages paſt, their melting cryſtals 1; 5 | 
e 


And . PI the liquid regions 
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| HS FEI REFLECTIONS ox THE OCEAN, _ 


: And * majeflic main! 

A ſecret world of wonders in thyſe'f ! | 

Sound His ſtupendous praiſe, whoſe greater voice 

Or bids you roar, or bids your roarings fa'l. 25 
THOMSON. 


Free FOR 1 obſerved, that the ſalt- 

© neſs of the ſea can by no means be conſidered as a 

Principal cauſe in preſerving its waters from putre- 
faction. The ocean has its currents, like rivers, 
which cixculate its contents round the globe; and 
theſe may be ſaid to be the great agents that keep it 
fweet and wholeſome. Sir Robert Hawkins, one of 
our molt enlightened navigators, gives an account of 
g calm, in which the ſea-continuing for ſome ine 
without motion, began to aſſume a very formidable 
pgearance. Were it not (ſays he) for the mov- 
x ing of the ſea, by . tides, and 
currents, it AY corrupt all the world. The ex- 
periment of this I ſaw in the year 1590, lying with 
a fleet about the iſlands of Azores, almoſt ſix months; 
the greateſt part of which time we were becalmed. 
Upon which all the ſea became ſo repleniſhed with 
various Torts of gellies, and forms of ſerpents, adders, 
and ſnakes; as feemed wonderful ; ſome green, ſome - 
black, ſome yellow. ſome white, ſome of divers co- 

. Tours, and many of them had life ; and ſome: there 
were a yard and a half, and two yards long; which 
had I not ſeen, I could hardly have believed. And 

| hereof are witneſſes all the companies of the ſhips 
which were then preſent; fo that hardly a SI 
draw a bucket of water. clear of ſome | 
1 age, toward the end thereof, ; many of 
tip £1 fick, and A to dic apace. But 


denn LIX- 685 "= 


hs country, was 2 remedy 
to the crazed, ane een 
not touched It 
\ This ſhows, ſufficiently, how little- we ſaltneſs of 
the ſea is capable of preſerving it from putrefation; 
Mr. Boyle, moreover, once kept a quantity of ſea 
water, taken up in the Engliſh channel, for ſome 
time, barrelled up; and, in a few weeks, it began 
to acquire a fetid ſmell. He was alſo aflured by one 
of his acquaintance, who had been becalmed, for- 
about fourteen. days, in the Indian ocean, that the 1 
water, for want of motion began to ſtink; and, that 
had the calm continued much „ the ſtench 
would probably have poiſoned him. It is the mo- 
tion, therefore, and not the faltnefs of the ſea, that 
preſerves it jn its preſent ſtate of ſalubrity; and this, 
very probably, as 1 have lately obſerved by daſh 
and breaking in pieces the rudiments, if 1 may 15 5 
call them, of the various animals, that would aber. 8 
wiſe breed and putrefy in the ſea. 
The ſaltneſs of the fea, however, is not unpro- | 
ductive of ſome advantages. Its waters, being eva- 
porated, furniſh that ſalt which is uſed for domeſtic 
purpoſes; and although, in ſome places, it is made 
from ſprings, and, in others, dug out of mines, yet, 
the greateſt quantity is made only from the ſea. 
That which is called Bay ſalt, is a ſtronger kind, 
made in warm climates, ſuch as Italy, Spain, and 
the ſouthern provinces of France, by evaporation in 
the ſun: that called common falt, is made by eva- 
poration in pans over the fire, and is of a much in- 
ferior. quality to the former 4 
Another benefit ariſing from.the quantity of Edt | 
diſſolved in the ſea, is, that it thus becomes heavier, 
and, conſequently, more buoyant. -- Mr. Boyle, "who 
examined the difference between ſea water and freſh, 
found that the former appeared to be about a fortyj . 
0 chan the latter. „ 


ww * 
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fo, who have had opportunities of bathing in the ſea; 
pretend to have experienced a much greater degree 
of eaſe in ſwimming there, than in freſh water, 
However, as we ſee that they have only a forty- fiſth 
more of their weight ſuſtained by it, I am 1 
to doubt, whether ſo minute a difference can be 
practically perceptible. Be this as it may, as ſea 
water alters in its weight from freſh, ſo alſo it is 
found to differ from itſelf in different parts of the 
ocean. In general, it is perceived to be heavier, 
and conſent y, ſalter, the nearer we approach the. 
- Hae *,:. 
There is one queſtion; concerning the altneſs of 
the ſea, which does not yet appear to be decided 
namely, whether it be heavier at the ſurface, or at the 
bottom. Mr. Boyle found, that equal bulks of wa- 
ter taken up in the Engliſh channel at the ſurface, 
and at the depth of fifteen fathoms, were equally: 
heavy, and hence he concludes, that the ee > 
water was as falt as that at a great depth. 
On the other hand, count Marſigli obtained by | 
evaporating, the water, a — part only of 
its weight of ſalt from water, taken up on the ſur- 
face of the ſea in the gulf of Lyons, while that taken 
up at the ſame time and place, from a great depth, 
gave him a twenty-ninth part of its ſes. om of ſalt; 
and he thence infers, the greater faltneſs of the ſea ; 
at the bottom than at its ſurface. In this concluſion 


gulf of Bothnia. 
hbere can be no reaſon-to ſulpeRt the accuracy 
with which any of theſe experiments was made: in 


be has been ſupported by experiments made in the 


; png N the fats will probably be different. . 


2 ae ihe hs Spe Reg 
1 Indies, that the weight of the ſea water was the 
greateſt, not preciſely at the equator, but where the ſun was vertical, 
and, conſequently, Gmilar circumſtances, where the =, mas 


_ greateſt. - ä 
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The river nds diſcharges much freſh water into 
the gulf of Lyons: this freſh water being lighter 
than the ſea water, will not readily mix itielf with £ 
it, and for this reaſon” the ſuperficial water will be 
moſt diluted by it, and from that circumſtance will 
contain leſs fait, in a definite quantity, than the 
water which is at a greater depth. At Northwich 
they pump their brine, which — be boiled into falt, 
into a very large circular baſin, funk in the ground, 
and lined with brick, from which, when its impurt= 
ties are ſubſided, it is conveyed to the boiling pans. 
This baſm is expoſed to the open air, and in caſe of 
a great fall of rain or ſnow, they let off the utter- 
molt parts of the water through a wooden tube, 
which is at other times ſtopped with a plug, pla 
ced upon a level, nearly, with the upper ſurface of - 
the brine in the baſin ; what is thus let off is not: 
preſerved, but thrown away as uſclefs. This prac- 
tice proceeds; upon. the principle am ſpeaking of, 
namely, that freſh water is not apt to mix iel : 
unleſs it be much agitated, with ſalt water. The- 
gulf of Bothnia receives rivers from an immenſe - 
range of mountains, extending themſelves to the 
eaſt, the north, and the weſt, far beyond the polar 
cite and rn as in the gulf of Lyons, its 
ſurface may be more diluted with freſh water than 
its middle or bottom But in the water of the Eng- 
liſh channel, with which Mr. Boyle made his ex- 
periment, the caſe is very different. This water 
has a communication with the German ocean on 
one fide, and with the Atlantic on the other; and, 8 
from that circumſtance, it is ſubject to ſuch a con- 
ſtant agitation, as will occaſion all the freſh water, 

| poured into it by the Thames and Medway, ai 
other rivers of lefs' conſequence, to be uniform 
Gffuſed through all its ſubſtance, ſo as to render f 
equally falt at all depths. The conſtant effect pros 
duced on the ſuperficial water of the ea, by the in „ 
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_ - Hux of a large river, is ſcmewhat ſimilar to the 

temporary effect, attending a-downfall of rain; the 
ſuperficial water will be thereby much diluted. It 
haas been obſerved; that if a quantity ef ſea water in 
dry weather weighed 778 grains, an equal ꝗ 
ae So wp —— a fall —_— would not- _T 
above 670 grains, the ſame quantity of f The 
water weighing 659 grains. Hence it may be col- 

lected, that the weight of a cubic foot of the ſea wa- 
ter before rain excetded the abi of a Cubic foot - 
after rain by 155 ounces... 

In the open ſea off Shetland, 5 N 5 60 
— equal quantities of water were taken up at 
ſtme ſurface, and at the depth ef ſixty-five - fathoms; 

theſe different waters yielded by evaporation equal 5 

quantities of ſalt, namely, a ons n 
of their weight. 

On another occaſion, i in north latitule bs. 4 * 
grees,. ſome water taken up from the (ty gave 
nearly one twenty. eighth of its weight. of fait, 
while an equal weight taken up from the depth of 
623 fuhoms, in che lame place, ee en 

| thirty-ſecond*. 12 
It is obvious, that the firſt of theſ: experiments 

confirms Mr. Boyle's notion of the ſca being equally 
fait at all depths, and that the ſecond. is whcll — 
polite, both to his opinion, and that of count Mar- 
ſigli, ſo that the queſl ion remains ſtill andegidel. 
Tete is a circumſtance, however, which, perhaps, 
may be ſySicient to explain the different reſults , of 
the laſt two experiments. The experiments which 

da equal quantities of water, taken up at the 
| 8 65 fathoms, were made on the twelfih of 
June; the others, which gave more ſalt from the 
ial, than from the deep water, were made on - 


| e See, e 
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neſs of the ſuperficial water, A af wr at the 
depth of 683 fathoms to have been the ſame, in the 
beginning of June, why may not the quantity of 
water, evaporated from the ſurface of the ſea, du- 
ring the hot months of July and Auguſt, have leſt 
the ſuperficial water more impregnated with falt 
than the water at a great depth It is ſome confir-- | 
mation of this notion, that the air in June was only 


ſix degrees warmer than the water from the depth of + | 


- bs fathoms, and that the air in-September, when'the 
2 was made, was above ſeventy- ſix de- 
; ces hotter than the water from the depth of '683 py 


oms. The riſe of freſh ſprings at the bottom of 


the ſea, in particular places, may be another reaſon 


for our accidentally finding the ſea falter at its ſur- 


face than at any great depth below it. However, 


neither of the reaſons here offered in explanation of the 


phenomenon are -wholly to be relied on; for the 
freſh water which may accidentally be found at the - 


bottom of the ſea will riſe up till it becomes as much 
impregnated with falt, as the water incumbent over - 
it is, and the water at the ſurface, which is rendered 
heavier by the ſun having evaporated" ſome of 1 
freſh particles, will probably ſink downward, and 
mix itſelf with the water below it, till the whole 
maſs of water becomes equally heavy, ; 
quently equally falt. The fact itſelf, of 
ing in any caſe ſalter at the ſurface than 
tom, 6ught to be aſcertained by ret © 
ments”. 

But leaving this — which, perha 
more curious than uſeful, there is an —_— 
ariſing from the ſaltneſs of the waters of th 
much greater than what has been yet mentioned; 
which is, that the co 
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that the ſea water never freezes : but this: is an af- | 
ſertion contradicted by experience. However, it is 
Certain, that it requires. a much greater d-gree of 
cold to freeze it than freſn water does. It is, there. 
fore, one of the greateſt bleſſings that we derive: 
from this clement, that when, at land, all the ſtores 
of Nature are locked up from- us, we find the ſea 
ever open to our neceſſities, and patient of the hand 
of induſtry, 

It muſt not _be_ ſuppoſed, however, that becauſe 
we never ſee. the ſea frozen in our temperate. cli- 
mate, that it is in the ſame manner open in all parts 
of our globe. Not to mention, that, at particular 
ſeaſons, the mouth of the river St. Lawrence, the 
entrance into the Baltie Sea, &c. &c. are ſo much 
frozen. over as to be /impaſlible by Ae. the vaſt 
mountains and fields of ice in the. polar regions, 
have, for, ages paſt, been 3 obſtruc · 
tions Sy the daring reſearches l our; ableſt nav i- 


"Ole ava in of ice in the frozen. ſeas there are 
diferent 7 — 2 8 3 
upon the authority of captain Weymouth, captain 
Cook, and lord Mulgrave, that very good freſh wa- 
ter has been made from the ice found in thoſe ſeas; 
and having ſtated this, he thus proceeds; Not- 
withſtanding theſe teſtimonies of our moſt experien- 
oed navigators, concerning the freſh water which 
 they-procured from the thawing of the ice, they 
found floating in the ſea; yet it might ſtill remain a 
matter of doubt, whether the ice, from which the 
water was obtained, had bcen formed in the ſea, and 

- conſequently, whether ſea water itſelf would when 
frozen yield freſh water. For it might, with ſome ap- 
? of probability, be ſaid, that the ice had either 
formed at the mouths of large freſh water rivers, 
and thence by tides or torrents drifted into the fea ;. 


6 from. 


# 
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me immenſe eliffs of ice and froen ſrow,, which, in 
countries Where there are few rivers, are found 
in high latitudes to project a great way into the 
fea ; or laſtly, admitting it to be formed in the ſea, 
it might be urged, that it was formed of freſh water, 
not of ſalt. otherbye,” in his voyage in 1614, el 
tezms ſnow the original caufe of the ice found at ſea, + 
for he obſerved it to be an inch thick upon the ſur- 
face of the ſea; and captain Cook, from his own ob- 
ſervations in the South Sea, was diſpoſed to think, 
that the vaſt floats of ice he met with in the ſpring, 
were formed from the congelation of faow®. With- 
out doubt, the ſnow which falls upon the ſurface of 
the ſea, being in a ſolid ſtate, and, bulk for bulk, 
lighter than the ſea water, will not readily mix itſelf : 
with it but may, by a due degree of cold in the at- 
2 be ſpeedily converted into a layer of ice: the 
pper ſurface of this firſt layer of ice, being elevated 
dow the ſurface of the ſea, will receive all the f 
water which falls from the py eget) the form 


fnow, fleet, rain, or dew ; by the ſucceſſive 
Zeig. er Tex may at 70 


son of which, the larg eſt 


be formed. "Whether the ics found at fe be form- 


ed according to any one or all of theſe ways, it "is 
evident, that it is produced from an accumulation of 
Pr vow Tour's water, and that we cannot, from the 
water procu rable from ice- thus formed; con- 
clude that the fe ice X frozen ſea water” Would yield 
freſh water, ⸗ £47 BOT! gy 
«To a viewer; it n hatin e Rehe highs! 
quence to determine, whence the ice which ſupplies 
bim with freſh water is produced: he is ſure of 


a Jeebergs ary large bodies of jos fling the. relies bore the hgh | 
mountains. Large pieces frequently break off. from the icebe Te) 
fall with great noiſe into the water: we obſerved one piece, which i 
flaate i out into the biy, and grounded in twonty-ſour fathom z it 
was fifty feet high above the ſurface of the water. Phipps ene 
page 70. 

5 Voyage toward the South _ vol, U. *. 206. 
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meeting with more than enough of it for his pur- 
paſe, and he leaves it to the leiſure of philoſophers 
to decide the queſtion, whether congealed ſea water 
will, when thawed, yield freſn water. They have 
decided it by actual experiments, made w. th every 
| ſuitable attention. Some ſea water was taken up off 
the North F oreland, it was expoſed to a freezing” 
atmoſphere, and it afforded an ice perfectly free from 
any ute of ſalt . The biſhop. then, after ment:on- 
ing ſome furthur experiments to the ſame effect, 
thus continues: © It had been long ago aſſerted by 
Macrobius, that ſea water was never frozen, but 
that the ice found at fea, proceeded from the freez- - 
ing of the freſh water tread over its ſurface by the 
influx of rivers, And in modern times, the opi- 
nion, concerning the freezing of ſea water, ſeems to 
have been admitted with great caution, by our moſt 
experienced navigators. They were aware, indeed, 
tat the Baltic and other large ſeas, were frequently 
frozen quite over, but they appear to have thought, 
that falls of ſnow laid a ſufficient foundation for. the 
production of that event, without its being at all 
heceſſary for the ſea water to freeze. I cannot 
conceive that there was any eat occaſion ſot this 
cautious mode of expreſſion, Free: it had been õb- 
- ſerved, above a hundred years ago, that not only ſea |} 
water, but water containing double the proportion 
of ſalt commonly ſound in our ſea water, and more 
than is — 2 in the ſea water of any climate, 
might be frozen by the cold prevailing | in our at- 
ere > . | 
A very eminent. naturaliſt, who admits the con- 
gelation of ſea water, has preſented us with a very 
iking deſcription of the wonderfeh phenomenons 
which the mountains of ice exhibit in theſe regions 
of e But as I have e arailed pe 
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of this deſcription in my paper On Winter in the 
Polar Regions a, I need nat repeat it hereG. 

The tides, the ſaltnefs of the ſea, and mountains 
* ce, which I have thus deſcribed, are not the only 
phenomenous obſervable in the worderfiit World f 


waters. But I cannot, in this Pe; enter into the 
diſcuffon of "RI. other, | 


— 


LX. conciusion or REFLECTIONS ON THE OCEAK, 
They ie go dn to the ſea in ſbips, that do buſi- 


neſs in great waters; theſe ſee tae works of the Lord, 
and his wonders in the deep. | PSALMS» 


There are yet -hil greater things than theſe be, for 
we have ſeen but a few of his works, We may 


ſpeak much, agd yet come e hort; wherefore, in ſum, _ 
He is all. 355; ** rectus. 


THE widths of nature can excite ſenſations of 
pleaſure, even in minds the leaſt habituated to re- 
flection. Such, however, are content with mere 
exterior beauty, and extend not their reſearches be- 
yond the ſurfaces of wings. The vaſt expanſe of 
waters appears to them in two aſpects only; as an 
object of dreadful ſublimity 1 in a ſtorm, or of plea- 
ſins magnificence in a calm.” But the Contempla- 
tive Philoſopher extends his view far beyond the 
_ diſtant horizon, and far below the agitated ſurface. 


He conſiders the ocean, with the Son of Sirach, as 


the immenſe receptacle of wonders yet undiſcoyered, 


and of phenomenons, wh 5275 N wil continue 
ever unexplained. 1 _ -* EH "= 
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__ . There, is one very curious phenomenon in the 
ocean, which has long exerciſed the ſagacity of phi- 
Ioſophers. This is the luminous appearance of i 
ſurface during the obſcurity of the night. RI. Bayon, 
ſurgeon- major at Cayenne, made a great number of 
experiments, a: different ſeaſons, i in order to find 
out the true cauſe of this phenomenon ;-and it always 
ed to him, that theſe luminous points were 
produced by friction alone. Though he often made 
uſe of the belt glaſſes, he could never perccive any 
inſect; and, therefore, he is inclined to think, that 
theſe luminous points are rather the effects of motion 
and friction than of animal bodies, as has been ſup- 
poſed by ſome philoſophers . But from the experi- 
ments and obſervations of many learned men® on 
this ſubject, as far backward as Bacon and Boyle, it 
appears evident, that various cauſes, both Fes e and 
ſeparately, produce this phenomenon. The experi- 
ments of Mr. Canton © prove, that the putrefaction 
of animal ſubſtances produces light and ſcintillation 
4n the ſea. A little white fiſh placed in ſea- water 
rendered it luminous in the ſpace of twenty- eight 
hours ; and certain quantities of falt, and oil of hartſ- 
horn, are known to produce a ſimilar effect in com- 
mon water. On the other hand, it is certain, that 
there is in the ſea a prodigious quantity of ſhining 
inſects or animalcules, which contribute to this phe- 
nomenan. M. Dagelet, a French aſtronomer, who 
returned from Terra Auſtralis in 1774 brought 
with him ſeveral kinds of worms, which ſhine in 
water, when it is ſet in motion; and M. Rigaud 


000 ͤ @& Be bs Oo 
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b Particularly Ozanum, in his treatiſe concerning Phoſphori ; Bar- 
then, in his Diſſert. de Luce Animalium ; Donati, in bis Hiſtory 
of the Adriatic Sex; Nollet, in the Memoirs of the Roy Academy 
of Sciences for 2750 ; and Vianelli, in his Nuove Scoperte interne 
| le Luci nottorns dell' Aqua Ma: na. 
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arms, carithotlodibous ſurface of the fea, from, 
Breſt to the Antilles, contains an immenſe quantity 
of little, round; ſhining polypuſes, of about a quar= 
ter of a line in — Other learned men, who 
acknowledge the exiſtence of theſe luminous animals, 
cannot, however, be perſuaded to conſider them as 
the cauſe of all that light and ſcintillation which ap- 
pear on the ſurface of the ocean; They think that 
ſome ſubſtance of the phoſphorus kind, ariſing from 
putrefaction, muſt be admitted as one of the cauſes 
of this phenomenon. M. Godehoue has publiſhed - 
curious obſzrvations on a kind of fich, Called in 
French bonite, and reſembling the tunny, in which 
there is an oil which ſhines with a conſiderable 
luſtre; and, although he has obſerved, and accurate- 
ly deſcribed, ſeveral of the luminous inſects that are 
found in hexane; he is, nevertheleſs,” of opi 
that the ſcintillation and flaming light of the ſea 

ceed from the oily and greaſy Lolas with which 
it is impregneted. 

Abbe Nollet was long of opinion, that the lig 

cf the ſea' proceeded from electricity; but he aſter- 
ward ſeemed inclined to think, that this phenomenon. 
was cauſed by ſmall animals, either by their lumi- 
nous aſpect, or, at leaſt, by ſome liquor, or efluvia, 
which they emitted; he did not, however, exclude 
other cauſes : among theſe, the ſpawn or fry of fiſh 
deſerves to be noticed. M. Dagelet, failing into the 
bay of Antongil, in the iſland of Madegaſcar, ob- 
ſerved a prodigious quantity of fry, which covered 
the ſurface of the ſea above a mile in length, and 
which he, at firſt, on account of their colour, took 
for banks of ſand. They exhaled a diſagreeable 
czour, and the fea had appeared with -uncommon 
ſplendour ſome days before. The ſame accurate 


obſerver, perceiving the ſea AY luminous in | 
J = Journal des Savans 9 | 


, 
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the road of the Cape of Good Hope, during 2 per- 
fe calm, remarked, that che oars of the canoes pro- 
duced a whitiſh and pearly kind of Juſtre: when he 
took in his hand the water which contained phoſpho- 
rus, he diſcerned in it, for ſome minutes, globules 
of li ht as large as the heads of pins. When he 

ed theſe globules, they appeared to his touch like 
a ſoft and thin pulp; and ſome days after the ſea was 
covered, near the coaſts, with whole banks of theſe 
little fiſh, in innumerable multitudes.— In a word, 


| It is probable, as obſerved before, that various cauſes 


* 


contribute to the light and ſcintillation of the ſea; 
and that the light — M. Bayon attributed to 
agitaticn and ſriction, is different from chat which is 
extended far and near, which ſeems to cover the 


| Whole: ſurface of the ocean, and produces a very 


ſtriking and beautiful appearance, particularly in 
the torrid zone, and in the ſummer ſeaſon. 

The revolutions produced upon the earth by the 
* ſea, form another object cf contemplation. It is 
every day making conſiderable alterations, either 5 | 
overflowing its thores in one place, or deſerting 
them in others; by covering over whole tracts of 
country, that were cultivated and. peopled at one 
time; or by leaving its bed to be appropriated to 


the purpoſes of vegetation, and to ſupply a new 
theatre for human induſtry, at another. 


In this ſtruggle for dominion between. the earth 
and the ſea, the. { number of our ſhores ſeem 
to defy the whole rage of the wayes, both by their 
height, and the rocky materials of which they are 
compoſed, which defend the land, and are only in- 


terrupted here and there, to give an egreſs to rivers, 
and to afford to our ſhipping the conveniencies of 
bays and tarbours. In general, it may be remarked, 
that wherever the ſea is moſt furious, there the 
boldeſt ſhores, and of the moſt compact materials, 

are found to oppoſe it. There are Pony ſhores ſe- 


Nun L. 


* 
4 


ſea, when ſwoolen with tides or rms, riſes and 


beats with inconceivable rage. ns, Ba 

Hence, therefore, we may ive, how the 
violence of the ſea, and the boldneſs of the ſhore, 
may be ſaid to have made each other. When the 
ſea meets no obſtacles, it ſwells its waters with 'a 
gentle intumeſcence, till all its power is deſtroyed, . ' 
by wanting depth to aid its motion. But when its 
progreſs is checked in the midſt, by the prominence” 
of rocks, or the abrupt elevation of the land, it daſhes 
with all the force of its depth againſt the obſtacle, 


_ 


and forms, by its repeated violence, the abruptnefs 


of the ſhore which confines its impetuoſity. Where 
the ſea is extremely deep, or very much agitated by 
tempeſts, it is no {mall obſtacle that can confine its 
rage; and for this reaſon we ſee the boldeſt ſhores. ' 
projected againſt the deepeſt waters; all ſmaller im- 
pediments having long before been ſurmounted and 
waſhed away. Perhaps, of all the ſhores in the world, 
there is not one ſo high as that on the weſt of St. 
Kilda, which is 600 fathoms perpendicular above the 
ſurface of the ſea, Here, alſo, the ſea is deep and 
ſtormy : ſo that it requires great force in the ſhore. 
to oppoſe its violence. In many parts of the world, 
and particularly in the Eaſt Indies, the ſhores, 
though not high above water,. are y very 
deep, and, conſequently, the waves roll againft the 
land with great weight and irregularity. This 
riſing of the waves againſt the ſhore, is called the 
ſurf of the ſea, and, in ſhipwrecks, is generally fatal 
to ſuch as attempt to ſwim on ſhore. In this caſe, 
no dexterity in the ſwimmer, no float he can uſe, _ 
neither ſwimming girdle nor cork jacket will fave 
him: the weight of the ſuperincumbent waves breaks 
upon him at once, and cruſhes bim with certain 
ruin. Some few of the natives, however, have the* 
art of ſwimming, and of navigating their little boats 
vol. 11. e | | 
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near theſe ſhores, . 
mediate deſtruction. 


— d "Die 
tle the wa ——_— FITC - larg _— 
cept grees,, covering er 2. large 
and leavin Pre theſe 
have obſerved, the ſea ſeldom — with 
violence, as 2 large wave has not depth 
jent to float it hn Env W that here are to be 
ſeen ntle ſurges only, making calmly toward land, 
and as they approach. As the ſea, in the 
former deſcription, is generally ſeen to preſent proſ- 
peas of __ and uproar, here it more uſually ex- 
hibits a ſcene of repoſe and tranquil beauty. Its 
which, when ſurveyed from the precipice, 
afforded a muddy greeniſh hue, ariſing from their 
depth and poſition to the eye, when beheld from a 
ſhelving ſhore, are the colour of the ſky, and ſeem 
riſing to meet it. The deafening noiſe of the deep 
ſea, is here converted into gentle murmurs ; and, 
inſtead of the water daſhing againſt the face of the 
rock, it advances, and recedes, ſtill going forward, 
but with juſt force enough to puſh its weeds and 
ſhells, by inſenſible approaches to the ſhore. 

There are other ſhores, which have been either 
raiſed by art to oppoſe the inroads of the ſea, or, from 
its gaining ground, are menaced by immediate de- 
ſtruction. The ſea being thus ſeen to give and take 
away lands at pleaſure, is, without queſtion, one of 
the moſt extraordinary. conſiderations in natural hiſ- 

In ſome places, it is ſeen to obtain the ſu- 
periarity by flow and certain approaches; or to burſt 
iu at once, and overwhelm all things in undiſtin- 
nen. in other places, it departs from 


® Nempa's Optics, - 


1 
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its ſhores, and where its waters have been known 
to rage, it leaves extenſive fields covered with ver- 

The formation of new lands, by the ſea continu- 
ally bringing its ſediment to one place, and by the 
accumulation of its ſands in another, is eaſily con- 
ceived. Many inſtances of this are recorded, which 
I have not room to, recapitulate. One alorte will 
ſuffice : the whole republic of Holland ſeems to be a 
conqueſt from the ſea, and to be reſcued, in a man- 
ner, from its boſom. The induſtry of man, how- 
ever, in the formation of dikes, muſt here be men- 
tioned ; for the ſurface of the earth, in this country, 
is {till below the level of the ſea. 

But as the ſea has been known to recede from 
ſome lands, ſo it has, by fatal experience, been 
known to encroach upon others; and, probably, 
theſe depredations-on one ſhore, may account for its 
dereliction of another: for the current which reſted 
upon ſome certain bank, having got an egreſs in 
ſome other place, no longer preſſes upon its former 
bed, but pours all its ſtream into the new entrance; 
ſo that every inundation of the ſea may be attended 
with a correſpondent dereliction of another ſhore. 

However this be, we have numerous inftances of 
the inundations of the ſea, and of its burying whole 
provinces in its boſom. One of the moſt conſider- 
able of theſe, is that which happened in the reign of 
Henry 1, which overflowed the eſtates of earl God- 
win, in Kent, and formed that celebrated bank, - 
called the Godwin Sands. | . 
There are ſome ſhores on which the ſea has made 
temporary depredations; where it has overflowed, 
and, after remaining, perhaps, ſome ages, has again 
retired of its own accord, or been driven back by 
the induſtry-of man. The country round the Ile 
of Ely, in the time of Bede, about ten centuries ago, 

was one of the moſt delightful ſpots in the kingdom. 

1 2 


of 
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It was not only richly cultivated, and produced all 

the neceffaries of life, but grapes alſo, that afforded 
excellent wine. The accounts of that time are co- 
pious in the deſcription of its verdure and fertility ; 
its rich paſtures, covered with flowers and herbage ; 
its beautiful ſhades and wholeſome air. But the ſea 
breaking in, overwhelmed the whole country, and 
totall 2 one of the moſt fertile vallies in the 
world. Its air, from deing dry and healthful, from 
that time became very unwholeſome ; and the ſmall 
part of the country, that, from being higher than 
the reſt, eſcaped the deluge, was ſoon rendered un- 
inhabitable, from its noxious vapours. This coun- 
try continued thus under water for ſome centuries ; 
till the ſea, at laſt, by the ſame caprice which had 
prompted. its invaſion, began to abandon it, and has 
continued, for ſome ages, to relinquiſh its former 
conqueſts. —Of inundations of the like kind, con- 
cerning which hiſtory has been filent, we have num- 
berleſs teftimonies of another nature, that prove it 
beyond the poſſibility of doubt: I mean thoſe nume- 
- Tous trees, that are found buried at conſiderable 
depths, in places which the ſea, or rivers, have ac- 
cidentally overflowed. TI: DEL I 

But the influence which the ſea has upon its 
ſhores, is nothing to that which it has upon that 
great body of earth which forms its bottom. It is 
at the bottom of the ſea that the greateſt wonders 
are performed, and the moſt rapid changes produced. 
It is there that the motions of the tides and currents 
have their whole force, and agitate the ſubſtances of 
which their bed is compoſed. But theſe are almoſt 
wholly hidden from human curioſity: the miracles 
of the deep are performed in ſecret ; and we have but 
little information from its abyſſes, except what we 
receive by inſpection at very ſhallow depths, or by 
the plummet, or from divers, who are known to 
deſcend from twenty to thirty fathoms. 
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The eye can reach but a very ſhort way into the 
depth of as ſea; and that ook 4 — ies ſurface is 
glaſſy and ſerene. In many ſeas, it perceives no- 
thing but a bright ſandy plain at bottom, extending 
for ſeveral hundred miles, without an intervening 
object. But, in others, particularly in the Red Sea, 
it is very different. the whole body of this extenſive 
bed of water is, literally ſpeaking, a foreſt of ſub- 
marine plants, and corals formed by inſects for their 
habitation, ſometimes branching out to a great ex- 
tent. Here are ſeen the madrepores, the ſponges, 
moſſes, ſea-muſhrooms, and other marine produc- 
tions, covering every part of the bottom. The bed 
of many parts of the ſea, near America, preſents a 
very different, though a very beautiful appearance. 
This is covered with vegetables, which make it look 
as green as a meadow; and, beneath, are ſeen thou- 
fands of turtles, and other ſea-animals, feeding 

The wonders of the great deep are ſtil] inexhauſti- 
ble, if we enter into other extenſive ſubjects that 
have a cloſe connection with it, ſuch as zoology and 
navigation. As theſe, however, form ſubjects that 
ſhould be treated under other heads, I ſhall conclude 
this paper, by preſenting my readers with ſome per- 
tinent reflections, by the celebrated M. Savary, in 
his inſtructive and entertaining Letters on Greece. 

« We enjoy the fineſt weather imaginable ; not a 
cloud obſcures the ſky, and a ſoutheaſt wind wafts 


us directly toward the port to which our wiſhes tend. 


We have now entirely loſt ſight of land, and, as far 


as the eye can reach, only view the immenſe abyſs - | 


of the waters, and the vaſt expanſe of the heavens. 


How awful is this fight! How does it inſpire the 

mind with great ideas! How adventurous is man, 
who truſts his fortune and his life to this frail veſſel 
he has built, which a worm may pierce, or a fingle 


blaſt daſh to pieces againſt a rocky Yet in this be 


— 
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braves the fury of the ocean! But how admirable is 
his ingenuity | He commands the winds, enchaing 
them in the canvas, and forces them to conduct him 

where he pleaſes. He fails from one end of the 
world to the other, and traverſes the immenſe liquid 
plains, without any ſignals to direct him. He reads 
his courſe in the heavens. A needle, which won- 
derfully points perpetually to the pole, and the ob- 
ſervation of the ſtars, inform him where he is. A 
few lines and points mark out to him the 1 
coaſts, and ſhoals, which his ſkill enables him to 
approach or avoid at pleaſure. Yet has he cauſe to 
tremble, notwithſtanding all his ſcience and all his 
genius ! The fre of the clouds is kindling over his 

ead, and may conſume his dwelling. 33 
able gulfs are yawning beneath his feet, and he is 
ſeparated from them only by a ſingle plank. His 
confidence might make us imagine he knew bimſelf 
immortal; yet he muſt die — die never to revive 
again” ! | . . 


| 
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LXIl. ON THE DECAY. AND FALL OF THE LEAVES. 


How ſweetly pleaſing to behold = 
Foreſts of vegetable gold ! 1 
How mix'd the many chequer'd ſhades between 


The tawny mellowing hae, and the gay vivid green! 


FAWEK ES. 
Quam multa in ſylvis Autumni frigore primo 
Lapſa cadunt folia. VIII. 


Thick as autumnal leaves that ſtrow the brooks, 
In Vallombroſa, where th' Etrurian ſhades 
High over-arch'd imbower. IL rox. 


A 


EACH ſeaſon of the revolving year produces a 


variety of pictureſque appearatices peculiar to itſelf. 
The emotions which affect the mind, while it con- 
templates ſcenes which every month contributes to 


diverſity, muſt conſequently be of various kinds, all 


ſuitable to the ſeaſon. The vivid beauties of Spring, 
the glowing ſkies of Summer, the fading ſcenes of 


Autumn, and the dreary aſpect of Winter, excite - 


reſpectively, vivacity, languor, ſolemnity, or de- 
- jeftion, . 


Summer, refulgent © Child of the Sun” retires, 
with © his ardent look”, from our northern regions, 


in the month of September. Each gaudy flower 
diſappears, and Winter approaches faſt. But the 
gloom of the falling year is in ſome meaſure en- 


livened in that month eſpecially, by the variety of 


colours, ſome lively and beautiful, which are then 
aſſumed by the fading leaves of trees and ſhrubs. 


Thoſe virgin leaves of pureſt vivid green, 
Which charm'd ere yet they trembled on the trees, 
Now cheer the ſober landſcape in decay; 
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The Lime firſt fading; and the golden Birch, 
With bark of filver hue ; the moſs-grown Oak, 
Tenacious of its leaves of ruſſet brown ; 
Th'enſanguĩinꝰd Dogwood, and a thouſand tints 
Which Flora, dreſs'd in all her pride of bloom, 
Could ſcarcely equal, decorate the groves. | 


What a beautiful deſcription is this, of the appear- 
ance which ſome of the trees, in particular, are ob- 
ſerved to exhibit ! But the great poet of the Seaſons, 
with comprehenſive eye, extends his view, and de- 
ſcribes the diverſified aſpect of the changing woods, 
in one magnificent landicape far diffuſed around. 


— The fading many-coloured woods, 

thedo dncyting ave trade; . 
Imbrown ; a crowded umbrage, duſk and dun, 
Of every hue, from wan-declining green 

To ſooty dark. r now the loneſome Muſe, 
Low whiſpering, lead into their leaf-ftrown walls, 
And give the in its lateft view. 


From the gradual chan and decay of the leaf, 
we are next invited to 9 its fall. This 
laſt circumſtance is fo ſtriking, that the whole de- 
clining ſeaſon of the year is often, in common lan- 
guage, called the fall. Here Thomſon again pre- 
ſents us with a proſpect. What he had before de- 
ſcribed, the general aſpect of the woods, was obvious, 
perhaps, to every admirer of Nature. But what 
had ever before deſcribed ſo minute a circum- 
tance as the effect which the falling leaf often has 
—_ te contemplative mind ? | 


Now the leaf 
Inceſſant ruftles thro' the mournful grove ; 
Oft flartling fuch as fludious walk bels. 
And lowly circles thro” the waving air. 
But ſhould a quicker breeze, amid the boughs 
Sob, o'er the ſky the leafy deluge ſtreams : 
Till choak'd, — matted with the dreary IO 
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The foreſt walks, at every rifing gale, 

Roll wide the withered waſte, and whiſtle bleak; 
Fled is the blaſted verdure of the fields; 

And, ſhrunk into their beds, the flowery race 
Their ſunny robes reſign. Ev*n what remain'd 
Of ftronger fruits, falls from the naked tree; 

And woods, fields, gardens, orchards, all around 
The deſolated proſpect thrills the ſoul. 


Abbe de Lille in bis beautiful didaQic poem, Les 


Jardins, has likewiſe been very happy in deſcribing 
the variegated appearance of the woods, and the 
philoſophic emotions which this viciffitude of Nature 
has a tendency to inſpire. The fine effect of the 


fon : 


Que de variete, que de pompe et d'eclat ! 
Le pourpre, Porange, Yopale, Pincarnat, 
De leurs riches — ẽtalent Pabondance. 

Helas ! tout cet eclat marque leur decadence. 
Tel eſt le ſort commun. ZBientòt les aquilons 
Des depouilles des bois vont joncher les yallons ; 
De moment en moment la feuille ſur la terre, 
Fn tombant, interrompt le r&veur ſolitaire. | 
Mais ces ruines meme ont pour moi des attraits. ” 
La, fi mon cœur nourrit quelques profonds regrets, + 
Si quelque ſouvenir vient rouvrir ma bleſſure, 
JPaime a meler mon deuil au deuil de la Nature. 
De ces bois deſſẽchẽs, de ces rameaux fletris, 
Seul, errant, je me plais à fouler les debris. - 
Ils font paſſes les jours d' ivreſſe et de folie; 
Viens, je me livre a toi, tendre Melancolie; 
- Viens, non le front charge des nuages affreux 
Dont marche Enveloppe le Chagrin tenebreux, -_ 
Mais Pol demi-voile, mais telle qu'en Automne 
A travers des vapeurs un jour plus doux rayonne: 
Viens, le regard penſif, le front calme, et les yeux 2 
Tout prets a s humecter de pleurs delicieux. Chant ii. 

What pomp, what vaſt variety of hues 
The woodland ſcenes adorn. The puxple deep, 

15 FEES 


falling leaf he has evidently borrowed from Thom- 
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Orange, and opal, and carnation bright, 
To the rapt eye their rich — ſpread. 
Alas! this ſplendour all beſpeaks — a 
Such is the common lot. The north winds 
Their ſylvan ſpoils will ſtrow along the vales. 
The leaf inceſſant fluiters 10 the grund, 
And, flutt ring, ftarties ſuch, who muſing fray, 
Lonely and aevicus through the ſolemn ſhades. 
Yet have theſe leafy ruins charms for me. 
"There, ſhould my heart ſome poignant woe conceal, 
And fad Remembrance ope the bleeding wound, 
How ſweet to mingle then my ſorrowing gloom, 
With the deep gloom that ſaddens all the ſcene ! 
Wand'ring, recluſe, how ſweet to tread the ſpoils 
Of the ſtrippꝰd woods and wither'd branches round 
The giddy days of gay aſpiring Hope, 
And all my youtbful follies, now are fled, 
Come then, O ſoothing Melancholy, come; 
To thee each moment I devote: But come, 
Not o*er thy viſage how ring ſrightful clouds, 
Involy*d in which depreſſing Sorrow walks, 
But with eye half- veil'd, as in Autumn when 
Through congregated fogs a brighter ſun _ 
With ſudden radiation cheers the day: 
O come, with penſive look, and front ſerene, 
While the big drops ſit trembling in thine eye, 
Or ſteal adown thy cheek delicious tears. | 


Such are the appearances and effects which reſult 
from the gradual decay and fall of the leaves. But 
the Contemplative Philoſopher, not content with 
general appearances and effects, delights to explore 
with curious eye, their latent cauſe. And when he 
examines the ſtructure of the leaves of trees, and 
inquires into their uſes, with what a grateful heart 
muſt he acknowledge, that the all-wite Creator has 

not deſigned them for ornament only, but for the 
moſt important ſervice in vegetation. a 
Botaniſts define a leaf to be a part of a plant ex- 
tended into length and breadth, in fuch a manner as 
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to have one fide diſtinguiſhed from the other. They 
are properly the extreme part of a branch, and 
the ornament of the twigs. They conſiſt of a very 
glutinous matter, being furniſhed every where with 
veins and nerves. Of the different diſtinctions of 
leaves, according to their polition and form, above 
one hundred are enumerated. In all of them, one 
of the offices 1s to ſubtilize and give more ſpirit to 
the abundance of nouriſhing ſap, and to convey it” 
to the little buds. > — * 
There are two orders of veins and nerves in 
leaves, one belonging to each ſurface ; and it has 
been generally obſerved, that the lower lamina, or 
under fide of the leaf, has the ramifications larger, 
and is capable of admitting a liquid to paſs through 
them, which thoſe of the upper ſurface will not. 
Theſe two orders of veins are inoſculated at ſeveral 
places; but not ſo cloſely connected, but that they 
may be eaſily ſeparated, after they have been ſteeped 
in water a proper time. - Both, it is ſuppoſed, are 
deſtined for very different purpoſes, The upper 
lamina, or coat of veins, is thought to conſiſt of 
air-veflels, through which the perſpiring matter is 
protruded, and by which the air is inſpired; This 
is evident from the clamy ſubſtance called honey- 
dew, which is always found ſticking on the upper 
ſurface of leaves. The lower lamina is ſuppoſed to 
be intended for the receiving, preparing, and con- 
veying the moiſture, imbibed from the riſing va- 
pours of the- earth, by which trees -and plants are 
greatly nouriſhed : ſo that one principal uſe of leaves 
is to perform, in ſome meaſure, the ſame office for 
the ſupport of vegetable life, 'as the lungs of animals 
do for the ſubſiſtence of animal life. For theſe reſ- 
pective uſes the two ſurfaces are very differently 
formed. The upper part is commonly ſmooth and 
lucid ; the under one frequently covered with hairs, 
or a ſoft down, the better to ſtop and detain the 


180 CONTEMPLATIVE PHILOSOPHER. 
riſing vapours, and tranſmit them to the inner veſ- 
ſels. Where the ſtructure of the leaves is different, 
it has been demonſtrated by experience that their 
functions alter; for in thoſe leaves whoſe upper ſur- 
face is furniſhed with down or hairs, that upper 
ſurface is found to be the receiver and conveyer of 
the moiſture, and not the under one, as in the other 
plants. If the ſurface, therefore, of theſe be altered, 
by reverſing the branches on which they grow, the 
are ſtopped in their growth until the foot- 

ſtalks are turned, and the leaves reftored to their 
former polition. | 4 

Another of the great functions for which the 
leaves of trees and plants are deſigned, is that of 
their foot-ſtalks nouriſhing and preparing the buds 
of the future ſhoots, which are always formed at the 
baſe of theſe foot-ſtalks. During the continuance of 
the leaves in perfect health, theſe buds increaſe in 
magnitude, and, in the deciduous trees, are brought 
to maturity before the foot-{talks ſeparate from the 
buds in Autumn. If the leaves be blighted, or 
their entire ſurface cut, although the foot · ſtalks re- 
main, yet the buds will decay, or not arrive at their 
proper ſize, for want of the nouriſhment which is 
conveyed to them from the leaves. Whenever, 
therefore, the trees are diveſted of their leaves, or 
thoſe leaves are cut, or otherwiſe impaired, although 
it happen in either caſe when the buds are nearly 
formed, yet, if it be before the foot-ſtalks ſeparate 
naturally from the branches, the future ſhoots will 
be weakened in proportion to the time when this is 
done. In a word, it is of the utmoſt conſequence 
not to pull or cut off the leaves of trees or plants, 
while they retain their verdure, and are in health. 
Leaves, moreover, are deſigned to ſhade the buds 
for the future ſhoots from the ſun, which would 
otherwiſe exhale and dry up all their moiſture, 


| They alſo ſhade the young fruit, which is abſo- 


— ; % 
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lutely neceſſary, during the time of their growth. 
The) throw off, by tranſpiration, what is unneceſ- 
ſary to the growth of the plant; and this correſponds 
to the diſcharge which is made by perſpiration in 
animal bodies. Indeed plants receive and tranſpire 
much more in equal time than large animals. The 
ſunflower, for inſtance, has been found, by repeat - 
ed experiments, to receive and perſpire, in twenty- 
four hours, ſeventeen times more than a man. 
Air evidently paſſes in at the leaves, and goes 
through the whole plant, and out again at the roots. 
If the leaves have no air, the whole plant will die. 
This has been proved by experiments with the air- 
pump. And plants not only draw through their leaves 
ſome part of their nouriſhment from the air, but the 
leaves alſo perform the neceſſary work of altering 
the water received in at the roots into the nature 
and juices of the plant; and hence it is that the life 
of the plants depends ſo immediately on their leaves. 
The huſbandman often ſuffers for want of this 
knowledge. A crop of ſaintfoin is a very valuable 
thing, and its root being perennial, will yield him 
increaſe many years; but it is often deſtroyed at 
firſt, by ſuffering it to be indiſereetly fed upon by 
the ſheep, which eating up all the leaves, the root 
remains without the means of a ſupply of air, and 
the whole plant periſhes. This remark has been 
likewiſe extended to prove the abſurdity of feeding 
down wheat in the Winter and Spring. 
Leaves being thus ſo neceſſary, Nature has, in 
all perennial plants, provided a reverſionary ſtock of 
them. The leaves of theſe plants are always formed 
in Autumn, though they are not unfolded till tbe 
following Spring. They then open and increaſe 
gradually, in proportion to the motion of the fap, 
and the quantity of pabulum, or nouriſhment, it 
then receives to be circulated. And theſe leaves of 
evergreens have alſo a thin compact ſkin or coves 
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over their ſurfaces. They are found by experiment 
to imbibe and perſpire but little in the ſame ſpace of 
time, when compared with the deciduous trees and 
ſhrubs; and it is chiefly owing to this cloſe cover- 
ing, and to the ſmall proportion of moiſture con- 
tained in their veſſels, that they retain their verdure, 
and continue uninjured in the ſevereſt froſts; a cir- 
cumſtance which is likewiſe owing to their oily ex- 
terior. Beſide theſe autumnal leaves, there is an- 
| Other ſet of them formed in Spring, and expanded 
about Midſummer. Theſe are of infinite ſervice to 
many trees, particularly to the mulberry, as they 
ſave its life when the ſpring- leaves have been all 
eaten up by the ſilkworms. | | 
No plant, indeed, to which Nature has allotted 
leaves, can live without them, but will certainly die 
if they are pulled off as ſoon as they appear. The 
common graſs of our meadows and paſtures might 
feem an exception to this general rule; but it is to 
be conſidered, that though the ſheep eat this down 
very cloſe, and take off its leaves as ſoon as they 
grow, yet when it is thus devoured by cattle, it is 
only in the leaf, very little 'of it growing up into. 
ſtalk at that time; and therefore leſs fap is to be 
purified, and conſequently leſs of the operation allot- 
ted to the+leaves required. There is, beſides, a 
. conſtant ſucceſſion of new leaves growing up in the 
place of the old ones; and many of theſe being too 
ſhort to be bitten off, ſerve in the place of thoſe 
which are eaten. 

- Finally, the leaf ſerves in a ſingular manner, as 
already abſerved, to nouriſh the eye or germ of the 
plant, until, growing by degrees to a greater bulk, 
it preſſes the veſſels of the foot-ſtalk together, 
whereby the juice is by little and little ſtopped in the 
leaf till it cannot any more retufn through the foot- 
ſtalk; which, by the ceſſation of the afflux and re- 
flux of the nutritious juice, grows putrid, and the 
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leaf dies, and falls off. This is the chief cauſe of 
the fall of the leaf in Autumn. But other cauſes are 
adduced. One of the moſt obvious is the coldneſs 
of the ſeaſon ; for no ſooner are the leaves covered 
with the firſt hoar-froſt, than they are obſerved: to 
fall in great abundance, and all the trees and plants 
are ſtripped of their verdant honours. The cold, it 
is ſaid, cauſes a ſtagnation of the ſap in plants, and 
prevents its tranſpiration by the leaves. But this 
explanation would be inſufficient without the ſolution 
already given; for the leaves will certainly fall, 
although it do not freeze during the whole winter; 
nor can the ſhelter of greenhouſes prevent this 
annual decay and fall. | „ 
But whatever be the cauſe of this viciſſitude in 
the vegetable reign, the decay and fall of the leaves 
have been favourite themes with poets and philoſo- 
phers. The firſt they furniſh with beautiful de- 
{criptions ; the latter with ſolemn contemplations and 
pathetic moral ſentiment. There is ſomething, 
indeed, extremely melancholy in that gradyal pro- 
ceſs by which the trees are ſtripped of all their 
beauty, and left ſo many monuments of decay and 
deſolation, Homer, the venerable father of poetry, 
has deduced from this ſucceſſion of ſpringing and 
falling leaves, a very appoſite compariſon for the 
tranſitory generations of men: 


Like leaves on trees the race of man is found, | 
Now green in youth, now withering on the ground. 
Another race the following ſpring ſupplies, 

They fall ſucceſſive, and ſucceſſive riſe ; 

So generations in their courſe decay, 

So flouriſh theſe, when thoſe are paſt away. ror z. 
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. oN THE CHAIN OF BEINGS IN THE UNIVERSE. 


keok lied vat e behold the chain of love 
Combining all below and al above. POPE, 


Bnt how preſerv'd 
The chain unbroken upward, to the realms 
Of incorporeal life—thoſe realms of bliſs 
Where Death hath no dominion ? YOUNG, 


ALL the beings in this world, whether animal or 
vegetable, have a mutual connection and dependence. 
There is a graduated ſcale or chain of exiſtence, not 

a link of which, how inſignificant ſoever, could be 
x — without affecti 2 whole. Unthinking 

men are apt to wonder, 21 inſtance, at the deſign of 
Providence in producing certain inſects and reptiles. 
They do not conſider, that the annihilation of any 
one ſpecies of theſe creatures, although ſome of them 
are even noxious to man, would make a blank in 
the creation, and prove deſtructive to other creatures 
that feed upon them. The deſtruction of theſe, in 
their turn, would occaſion the deſtruction of other 
ſpecies; and the fyſtem of devaſtation would gradu- 
ally proceed, till man himſelf were extirpated, and 

hs earth left deſtitute of animation. 


He, who through vaſt immenſity can pierce, 

See worlds on worlds compoſe one univerſe, 

Obſerve how ſyſtem into ſyſtem runs, 

What other planets circle other ſuns, 

What varied being peoples every ftar, 

May tell why Heaven has made us as we are. 

But of this frame the bearings and the ties, 

The ſtrong connections, nice dependencies, 

Gradations juſt, has thy pervading ſoul 

Look'd through ? Orcana * contain the whole? 
. POPE, 
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Man is certainly the chief link in the chain of ani- 
mals; and all the other links deſcend from him by 
almoſt imperceptible gradations. As a rational ani- 
mal, highly improved by ſcience and the arts; and, 
more particularly, from the capacity of religious 
knowledge, which, of all the creatures of this world, 
he alone poſſeſſes; he is, in ſome meaſure, related 
to Beings of a ſuperior order, wherever they exiſt. 
By contemplating the works of creation, he riſes to 
ſome faint idea of its great Author. —But why, it 
has been aſked, do not men poſſeſs the capacity and 
powers of angels ? With the ſame propriety, it may 
be aſked, why have not brutes the intellectual facul- 
ties of men? Queſtions of this kind proceed from 
the petulance of ignorance and preſumption. Every 
on. 


creature is perfect, according to its 
Exalt or depreſs any order of beings, the whole 
ſyſtem, of courſe, would be deranged, arid a new 
world would be neceflary to contain and ſupport 
them. Particular orders of beings ſhould not be 
conſidered ſeparately, but by the rank they hold in 
the general ſyſtem. From man to the moſt minute 
animalcule that can be diſcovered by the microſcope, 
the chaſm ſeems to be infinite: but that chaſm is 
actually filled up with ſentient beings, of which the 
lines of diſcrimination are almoſt imperceptible ; and 
all of them are endued with certain degrees of per- 
fection proportioned to their reſpective ſtations in 
the univerſe. A | 2 


See, thro? this air, this ocean, and this earth, 

All matter quick, and burſting into birth. 

Above, how high progreſſive life may go! 
Around, how wide ! how deep extend below ! 

Vaſt chain of being ! which from God began, 

Natures ethereal, human, angel, man, 

Beaſt, bird, fiſh, inſet, what no eye can ſee, * 

No glaſs can reach ; from Infinite to thee, TOE 
From thee to nothing. - - POPB. 


Holland! Still, however, Nature obſerves, for the 
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Even among mankind, which is a particular ſpe. 
cies, the ſcale of intellect is very extenſive ; the de- 
grees of intelligence extremely varied. What a 
difference, for inſtance, between the enlightened 
philoſopher of Europe, and the brutal ſavage of New 


wiſeſt an uniform plan of gradation. Were 
all men philoſophers, the buſineſs of life could not 
be executed, and neither ſociety, nor even the ſpe- 
cies, could long exiſt. Induſtry, various degrees of 
— different diſpoſitions, and different ta- 


reat bonds of ſociety. Nature, indeed, 
— as it were, into caſts 
or rank. To ſome ſhe gives ſuperior genius and 
mental abilities; and, even of theſe, the views, the 


purſuits, and che taſtes, are wonderfully diverſified. 


i Not alike to every mortal eye 
Is this great ſcene unveil'd. For while the claims 
| Of ſocial life to different labours urge | 
The active powers of man, with wifeſt care 
Hath Nature on the multitude of minds 
1 a various bias; and to each 
ince in the common toil. 

To — ſhe taught the fabric of the ſphere, 
_ The changeful moon, the circuit of the ſtars, 
The zones of heaven. 'To ſome ſhe gave 
To ſearch the ftory of eternal 
Of ſpace, and time; of fate's os, 
And will's quick movement. Others by the hand 
She led o'er vales and mountains, to explore 

What healing virtue dwells in every vein 
Of herbs or trees. But ſome to nobler hopes 
Were deſtin'd : ſome within a finer mould 
She wrought, and temper'd with a purer flame. 
To theſe the Sire Omnipotent unfolds, 
In fuller aſpects and with fairer lights, 
This picture of the world. Through every part 
e 

In earth, or air, the meadow's — ſtore, 
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The moon's mild radiance, or the virpin's mien 
Dreſs'd in attractive ſmiles, they ſee portray'd ' 
(As far as mortal eyes the portrait _ 

Thoſe lineaments of beauty which | 
The Mind Supreme. They alſo feel weir force, 
Enamour' d: 2 partake the eternal joy. 


AK ENSIDE. 


In the talents and q of quadrupeds of the 
{me ſpecies, there are often remarkable differences. 
Theſe differences are conſpicuous in the various 
nw Id, htl 
races, are ſpri „ and ſagacious: 
others are comparatively timid, is, and dull. 

— or OR of the chain of intellectual and 

poreal beings is very imperfect; but what we do 

— affords the — exalted ideas of the variety 
and progreſhon which in _ univerſe. An 

impenetrable cloud prev _— ſcerning the moſt 
— — — 
of beings. I ſhall endeavour, however, to point 
out a few of its more obvious links, which fall un- 
der our limited obſervation. 
Man, even by his externsl qualiaies, Sands acute 
bead of this world. His relations are more exten- 
hve than thoſe of any other animal: his form is more 
advantageous. His intelietual powers, when im- 
proved by ſociety, ſcience, and religion, exalt him 
ſo high, that, if no of excellence exiſted 
among his own ſpecies, he would leave a great yoid 
in the chain of beings. Were we to confider the 


us 


&c. Even among the fame 2 


characters, the manners, and the genius of different | 


nations, of different provinces and towns, and even 
of the members of the ſame family, we ſhould ima- 
gine that the ſpecies of men were as various as the 
numbers of individuals. What gradations, as I have 
already obſerved, may be wha between the ſtupid 
lavage and the calightened philoſopher ! Here _ 


— 
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diftance is immenſe ; but Nature has filled the whole 
with almoſt infinite ſhades of diſcrimination. 
In deſcending the ſcale of animation, the next ſtep 
which it is humiliating to remark) is very ſhort, 
You in his loweſt condition, is evidently linked, 
both in the form of his body and the capacity of his 
mind, to the large and ſmall orang-outangs. Theſe 
again, by another flight gradation, are connected to 
the apes, which, like the former, have no tails, 
From the apes to the baboons the interval is hardly 
perceptible. The true apes have no tails ; and thoſe 
of the baboons are very ſhort. The monkeys, 
which form the next link, have long tails, and ter- 
minate this partial chain of imitative animals, which 
have ſuch a deteſtable reſemblance to our frame and 
When we examine the characters by which beings 
are diſtinguiſhed from each other, we perceive that 
ſome of them are more general, and include a greater 
variety than others. Hence are derived all our diſ- 
' tributions into claſſes, orders, genera, and ſpecies. 
Between two claſſes, or two genera, however, Na- 
ture always exhibits intermediate productions, ſo 
cloſely allied, that it is extremely difficult to aſcer- 


tain to which of them they belong. The polypus, 


which multiplies by ſhoots, or by ſections, from its 
body, connects the animal to the vegetable king- 
dom. Thoſe worms, which lodge in tubes com- 
poſed of ſand, ſeem to link the inſets to the ſhell 
and cruſtaceous animals. Shell animals and cruſta- 
- ceous inlets make, likewiſe, a near approach to 
each other. The muſcles and inftruments of mo- 


tion in both, are attached to external inſtead of in- 


ternal bones. From reptiles, the degrees of per- 
fection in animal life and powers proceed in a gra- 
dual but not imperceptible manner. The number 
of their organs of ſenſe, and the general conforma- 
tion of their bodies, begin to have a greater analogy 
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to the ſtructure of thoſe animals which we are ac- 
cuſtomed to conſider as belonging to the more per- 
fect kinds. The ſnake, by its form, its movements, 
and its mode of living, is evidently connected win 
the eel and the ater Nee Like reptiles, fiſnes, 
in general, are covered with ſcales, the colours and 

variety of which often enable us to diſtinguiſh one 
ſpecies from another. Their fins, from the medium 
in which they live, are to the wings of 


mediately connected to their bodies, without the 
intervention of necks. The flying fiſhes, whoſe 
fins reſemble the wings of bats, one link which 
unites the fiſhes to the feathered tribes. Aquatic 
birds, by a gentle gradation, ſucceed the flying fiſhes, 
The tranſition from fiſhes to quadrupeds is almoſt 
imperceptible. The ſea- lion, the morſe, the whale, 
the crocodile, the turtle, the ſeal, have ſuch reſem- 
blance both in their external and internal ſtructure, 
to terreſtrial quadrupeds, that ſome naturaliſts, in 
their methodical diſtributions, have ranked them 
under the ſame claſs of animals. The bat and the 
flying ſquirrel, which. traverſe the air by means of 
. inſtead of feathered wings, evidently. 
connect quadrupeds with birds. The oftrich, the 
caſſiowary, and the dodo, which rather run than 
fly, form another link between the quadruped and 
the bird. i ; 
Far as creation's ample range extends, 

The ſcale of ſenſual, mental powers aſcends : 

Mark how it mounts to man's imperial race, 

From the green myriads in the peopled graſs ; | 
What modes of fight betwixt each wide extreme, 
The mole's dim curtain, and the lynx's beam: 

Of ſmell, the headlong lioneſs between, 1 5 
And hound ſagacious on the tainted green: 

Of hearing, from the life that fills the flood, 
To that which warbles tho the vernal wood! 


birds. Their heads, like of reptiles, are im- | 
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_ The ſpider's touch, how exquiſitely fine! | 


Feels at each thread, and lives along the line: 
In the nice bee, what ſenſe ſo ſubtly true 
From poiſonous herbs extracts the healing dew, 
How inftin& varies in the groveling ſwine, 
Compar'd, half reaſoning elephant, with thine ! 
Twirt that, and Reaſon, what a nice barrier! 
For ever ſeparate, yet for ever near! 
Remembrance and Reflection how allied; 

What thin partitions Senſe from Thought divide! 
And middle natures, how they long to join, 
Yet never. paſs th? inſuperable line 


Among the variety of reflections to which this 
ſubject may lead us, one of the moſt ſtriking is, the 
conſideration of the arrogance and folly of man, in 
ſuppoſing himſelf to be the maſterpiece, and ſole end, 
of the whole creation. How low and contracted 
our views, to imagine that the fulneſs of the Divine 
Power and Wiſdom has been exhauſted upon a frail 
and impotent creature, who probably is the loweſt 
in the ſcale of rational beings ! It is much more 
conſiſtent with the attributes of the great Creator to 
ſuppoſe, that we, who are next to the beaſts of the 
field, are far from making the neareſt approaches, 
without any intermediate order of beings, to the all- 
perfect Deity; that, as an. uninterrupted chain of 
beings deſcends from man to brutes, from brutes 
to imperceptible inſects, it aſcends, likewiſe,. by a 
beautiful gradation, from man to angel, to archangel, 
and to inconcei vable ordexs of celeſtial ſpirits. How 
ſublime, how unutterable the idea of ſuch a 
tion from man, to the moſt exalted of thoſe beings. 
Yet the dignity of theſe bears no more proportion to. 
that of Him who dwells in unapproachable glory, 
than a gilded cloud, on which the evening ſun has 
impreſſed his beams, and enriched with beautiful 
Rains, does to that great abyſs of light from which 
it derives its reflected beauty. He can ſtill create 


For z. 
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beings,. uh ſhall as much ſurpaſs archangels of 
the higheſt order, as they ſurpaſs the moſt deſpicable 
inſet : for every nature, how exalted ſoever, muſt 
be infinite deſcents below an All- 

Conſiderations of this kind open to man the li- 
ful ſcenes of immortality. They teach him to look up 


to the Supreme Being with the moſt profound ve- 
neration, the moſt heartfelt gratitude, and the moſt - 


devout aſpirations ;- and, by — improving his 
moral and intellectual powers, to riſe, at laſt, from 


his preſent Ration in the univerſe, to the rank and 
felicity of celeſtial beings. 


Say, why was man fo eminently rais'd 
Amid the vaſt creation; why impower'd 
Thro' life and death to dart his watchful eye, 
With thoughts beyond the limit of his frame; 
But that the Omnipotent might ſend him fort, 
In fight of angels and immortal minds, | 
As on an ample theatre to join 
In conteſt with his equals, who ſhall beſt 
The taſk achieve, the courſe of noble toils, _ 
By wiſdom and by mercy preordain'd? 
Might ſend him forth the ſovran good to learn; 
To chaſe each meaner purpoſe from his breaſt ? 
And thro? the miſts of paſſion and of ſenſe, 
And thro? the pelting ſtorms of chance and pain, 
To hold ſtraight on with conſtant heart and eye, 
Still fx'd upon his everlaſting palm, 
The approving ſmile of Heaven 
— — - - -For, from the birth 
Of human kind, the ſovran Maker ſaid, © 
That not in humble, nor in brief delight, 
Not in the fleeting echos of renown, 
Power's purple robes, nor Pleaſure's flowery lap, 
The foul Cul find crntentmanc'} ; but, from theſe 
Turning diſdainful to an equal good, 
Thro' Nature's opening walks enlarge her aim, 
Till every bound at length ſhould diſa 


And infinite N the ſcene. Aa 
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T Theſe are that make man Man, 
The wiſe illumine, the great. - -- - 
How great, in the wild whirl of Time's purſuits, 
To ſtop, and pauſe, involy'd in high preſage, 
Through the long viſta of a thouſand years, 

To and contemplating our diftant ſelves, 

As in a magnifying mirror ſeen, 

To poph enobled, elevate, divine ! ! 

IS _ faturines ! 

t on what all thought COPY 
To talk, with lte candidates, of joys 

As far beyond conception as deſert ! 

Sc nooooooncooos And, oh how great 

To mingle intereſts, converſe, amities, 

With all the ſons of Reaſon, ſcatter'd wide 

Thro' habitable ſpace, wherever born, 

Howe er endow'd ! To live free citizens 

Of univerſal nature ! To lay hold | 

By more than feeble faith on the Supreme ! 
'-- - - - To riſe in ſcience, as in bliſs, 
Initiate-in the ſecrets of the ſkies ! 

To read creation; read its mighty plan 

The plan, and execution, to collate ! | 

To ſee, before each glance of piercing thought, 
All cloud, all ſhadow, blown remote; and leave 
No myftery—but that of Love Divine! YOUNG. 


— 
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Far, far away, whoſe paſſions would immure, 

In your own title hearts, the joys. of life! - 
Know, for ſuperior ends, th' Almighty Power 
Breathes o'er the foodful earth the breath of life, 
And forms us manifold ; allots to each 

His fair peculiar ; wiſdom, wit, and ftrength ; 
Wiſdom, and wit, and ſtrength, in ſweet accord, 
To aid, to cheer, to counſel, to protect, | 
And twiſt the mighty bond. Thus feeble man, 
With man united, is a nation ſtrong z 

Builds towery cities, ſatiates every want, 

And makes the ſeas profound, and foreſts wild, 
The gardens of his joys. 25 DYERs 


Nor think, in Nature's ſtate they blindly trod; 

The ſtate of Nature was the reign of God: 

Self Love and Social at her birth began, | 
Uaion the bond of all things, and of mm. vor. 


IN my former paper, I was engaged in the ſub- 
:ime contemplation of the chain of beings in the 
univerſe ; in which an infinite variety of orders riſe, 


From the mute ſhell-fiſh gaſping on the ſhore, 
To men, to angels, to celeſtial minds. AxExSIDE., 


I will now deſcend to our world, that comparatively 
minute part of the creation, and inquire into the 
principle of Aſſociation, by which the ſovereign Ruler 
of All has connected its innumerable inhabitants. 

Some learned men have contended, that the na- 
tural ſtate of man is a ſtate of ſolitude and war. 
Others maintain, on the contrary, that the ſtate of 
man in ſociety is his natural ſtate; and to this opi- 
nion I am. led .to accede, by an attentive obſerva- 
tion, not of man alone, but of many inferior orders 
of animated nature. | 
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Love, the firſt. principle of the univerſe, and of 
all created beings, inſpires them with a ratural in- 
clination to unite. The birds that fly in the air, 
the animals that inhab:t the earth, the fiſkes that 
rcve in the water, all live in a kind 4 ſociety, which 
has laws proportionate to their nature and their 
wants. Beaſts, birds, and the inhabitants of the 
floods, aſſemble at the approach of danger. Bees 
aſſiſt each other in their exigencies; and 2 COCK, in 
a farm-yard, will defend the hen of his fellow-cock. 
In a word, we have only to obſerve the face of Na- 
tufe, in order to be convinced, that all animals have 
an idea of property; an idea, which is the neceſſary 
and abſolute conſequence of ſelf-love, of the deſire 
of preſervation, and of happinels, which is natural 
to every being. 


God, in the nature of each being, PS 

Its proper bliſs, and ſets its proper bounds : 

But as he fram d a whole, the whole to bleſs, - 

On mutual wants, built mutual happineſs ; 

So from the firſt, eternal order ran, 

And creature link'd to creature, man to man. 
Whate'er of life all-q uickening ether keeps, 0 
Or breathes through air, or ſhoots beneath the deeps, 
Or pours profuſe on earth, one nature feeds 

The vital flame, and ſwells the genial ſeeds. 

Not man alone, but all that roam the wood, 

Or wing the ſky, or roll along the flood, 

Each loves itſelf, but not itſelf alone, 

Each ſex deſires alike, till two are one. 

Nor ends the pleaſure with the fierce embrace; 
They love themſelves, a third time, in their race. 
Thus beaſt and bird their common charge attend, 
The mothers nurſe it, and the ſires defend; 

The young diſmiſs'd to wander earth or air, 

Tere ftops the inſtinct, and there ends the care; 
The link diſſolves, each ſeeks a freſh embrace, 
Another love ſucceeds, another race. POPE. 
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To return to man, let us conſider him as in a 
ſtate of perfect ſolitude. Will not the firſt queſtion 
be, how came he there? Is not his very exiſtence a 
proof of a previous ſociety? But let us conſider him 
again as perfectly unconnected, if it be poſſible, and 
* without any regard to his origin: will he not con- 
ſtantly feel a natural impulſe to propagate his ſpę- 
cies? Will he not inceſſantly ſcek a companion to 
ſatisfy that deſire? And if he find one, is not this 
the commencement of ſociety? _ REES 

From this firſt ſtate of ſociety, a third human be- 
ing is produced, who comes into the world deſtitute 
of the leaſt ability to provide for his wants. At the 
very inftant of his birth, he would periſh, if Nature 
had not given his parents a love toward him, an in- 
clination to nouriſh and ſupport him. The Author 
of Nature has given milk to his mother for his ſuſ- 
tenance, and ſtrength to the father, to protect the 
mother and the child, and to provide them with 
ſubſiſtence. Theſe are evident-proofs of the natural 
and abſolute neceſſity of ſociety. But from the ſame 
father and mather are born ſeveral children; and 

cſe form a family. Theſe children render to their 
parents, in their old age, what they received from 
them in their infancy: they protect them from in- 
juries, and ſupply them with neceſſaries, when their 
ſtrength decays, and they are no longer able to pro- 
vide for themſelves. Is this innate love, this at- 
tachment, or this inſtinct, which men and brutes 
have for the beings to which they have given exiſt- 
ence, a circumſtance of no conſideration? Even the 
ſmalleſt of the feathered tribes have been known to 
purſue through the air thoſe birds that have robbed 
them of their young, and to endeavour, at the ha- 
zard of their own lives, by inceſſant efforts and 
lamentations, to regain them. Theſe very birds 
remain unconcerned, or hide themſelves in their 


neſts, when the bird of prey paſſes by with other 
© K 2 
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young ones of the ſame tribe in his talons. Ob. 
jJects, of this kind, are common in the country; and 
they prove, beyond diſpute, that property is a natu- 
ral and inſeparable attribute of the exiſtence of every 
being. The mother, in this inſtance, ſeems to 
out, it is my child... And is man formed differently? 
Is he alone born without love, and without intereſt ? 


A longer care man's helpleſs kind demands; . 
The longer care contracts more laſting bands: 
Reflection, reaſon, ftiil the ties improve, 
At once extend the intereſt, and the love : - 
-With choice we fix, with ſympathy we burn ; 
Each virtue in each paſſion takes its turn; 
And ſtill new needs, new helps, new habits riſe, 
That graft benevolence on charities. 
Still as one brood, and as another roſe, 
Theſe natural love maintain'd, habitual thoſe : 
The laſt, ſcarce ripen'd into perfect man, 

Saw helpleſs kim trom whom their life began : 
Memory and forecaſt juſt returns engage, 
'That pointed back to youth, this on to age ; 
While pleaſure, gratitude, and hope combin'd, 
Still ſpread the intereſt, and preſerve the kind. yore. 


The firſt natural condition of mankind is unqueſ- 
tionably the union of a male and female. Theſe 
produce a family, who, from neceſſity, or, in other 
words, from parental and filial affection, continue 
together, and aſſiſt each other in procuring food and 
ſhelter. This family, like moſt families in eſtabliſh- 
ed civil ſocieties, feel their own weakneſs, and their 
inability to ſupply their-wants without more power- 
ful reſources than their own feeble exertions. When 
this wandering and defenceleſs family accidentally 
meet with another family in the ſame condition, 
Nature teaches them to unite for mutual ſupport 
and protection. Ihe aſſociation of two families 
may be conſidered as the firſt formation of à tribe 
or nation. When a number of tribes happen to 


* 
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unite, they only become a larger or more numerous 
nation. A ſingle pair, it is true, if placed in a fi- 
tuation where plenty of food could be procured 
without much labour, might, in a ſucceſion of ages, 
produce any indefinite number; and this is preciſely 
the ſituation, in which Moſes, in his hiſtory of the 
creation, has placed our firſt parents. In his ac- 
count of the origin of ſociety, it may be obſerved, 
moreover, that the longevity of men, in the firſt 
ages of the world, was highly favorable to a ſpeedy 
population. . 

in countries thinly peopled with ſavages, it is ex- 
tremely probable, that ſocieties are formed by the 
gradual union of families and tribes. The increaſe ' 
of power reſulting from mutual affiftance, and a 
thouſand other comfortable circumſtances, ſoon con- 
tribute to cement more firmly the aſſociated mem- 
bers. Some of the arts of life, beſide that of 
hunting, are occaſionally diſcovered, either by acci- 
dent, by the ingenuity of individuals, or even from 
an obſervation of the labours of the inferior ani- 
mals in the creation. 


See Man from Nature riſing flow to Art! 
To copy Inſtin& then was Reaſon's part. 
See then to Man the voice of Nature ſpake— 

Go, from the creatures thy inſtructions take: | 
Learn from the birds what food the thickets yield; 
Learn from the beaſts the phyſic of the field ; 

Thy arts of building from the bee receive ; 

Learn of the mole to plow, the worm to weave 
Learn of the little nautilus to ſail, 
Spread the thin oar, and catch the driving gale. 
Here too all'forms of ſocial union find, 

And hence let Reaſon, late, inſtruct mankind : 

Here ſubterraneous works and cities ſee ; 
There towns atrial on the waving tree. 
Learn each ſmall people's genius, policies, 
The ant's republic, and the realm of bees; 
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How thoſe in common all their wealth beftow, 
And anarchy without confuſion know; 
And theſe for ever, though a monarch reign, 
Their ſeparate cells and properties maintain. 
Mark what unvaried laws preſerve each ſtate, 
Laws wiſe as Nature, and as fix'd as Fate”. - - - - 
Great Nature fpake ; obſervant Man obey d; 
Cities were built, ſocieties were made: 
Here roſe one little ſtate; another near | 
Grew by like means, and join'd, through love or fear. 
FJ b 


The advances from the ſavage to the civilized 
ſtate of mankind thus appear to be gradual. This 
is a very conciſe view of the origin of ſociety, which 
has been adopted by moſt authors, both ancient and 
modern; for, not to enumerate the various fanciful 
theories of others, the origin of ſociety muſt, after 
all 15 derived from its real and only ſource, Nature 
That the aſſociating principle is inſtinctive hardly 
requires a proof. An appeal to the feelings of any 
human being, and to the univerſal condition of man- 
kind, is ſufficient. Theſe feelings, it may be ſaid, 
are acquĩred by education and habit. By theſe cauſes, 
it is true, our ſocial feelings are ſtrengthened and 
confirmed; but their origin is coeval with the ex- 
iſtence of the firſt human mind. Let any man at- 
tend to the eyes, the features, and the geſtures of a 
child upon the breaſt, when another child is pre- 
ſented to it; both inſtantly, previous to the poſſibi- 
lity of inſtruction or habit, exhibit the moſt evident 
expreſſions of joy. Their eyes fparkle ; their fca- 
tures and geſtures demonſtrate, in the moſt unequi- 
vocal manner, a mutual attachment, and a ſtrong 
defire of approaching each other, not with a hoſtile 
intention, but with an ardent affection, which, in 
that pure and uncontaminated ſtate of our being, 
does honour to human nature, When further 
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vaneed, children who are ſtrangers to each other, 
:hcovgh their ſocial appetite is equally ſtrong, diſ- 
cover mutual thyneſs of approach. This thynelſs 
or modeſty, however, is ſoon conquered by the 
mor: pow:rful inſtinct of aſſociation. They daily 
mingl2 and ſport together. Their natural affections, 
which, at that period, are ſtrong, and unbiaſſed by 
thoſe ſelfich and vit.ous motives which too often 
conceal and thwart the intentions of Nature, create 
warm friendthips that frequently continue during 
th-ir lives, and produce the moſt beneficial and cor- 
dial effects. When we thus fee with our eyes, that 
the aſſociating principle appears at a period much 
more early than many of our other inſtincts, who 
will attend to thoſe writers, who deny that man is 
naturally an aſſociating animal? 

The advantages which we derive from aſſociation 
are innumerable. Man, from the comparatively 

reat number of inſtincts with which his mind is 
endowed, neceſſarily poſſeſſes a portion of the rea- 
ſoning faculty highly ſuperior to that of any other 
animal. He alone enjoys the power of expreſſing 
and communicating his ideas by articulate and arti- 
f-'2] language. This ineſtimable prerogative is, 
erhaps, one of the greateſt ſecondary bonds of ſo- 
ciety, and the greateſt ſource of improvement to the 
human intellect. Without artificial language, al- 
trough Nature has beſtowed on every animal a 
made of expreſſing its wants and de*:res, its plea- 
ſures and pains, what an humiliating figure would 
the human ſpecies exhibit, even upon the ſuppolition 
that they did aſſociate! But when aſſociation and 
language are conjoined, the human intellect, in the 
progreſs of time, arrives at a high degree of per- 
fection. Society gives riſe to virtue, honour, go- 
vernment, ſubordination, arts, ſcience, order, hap- 
pineſs. All the individuals of a community conduct 
themſelves upon a regulated ſyſtem. 
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Firſt gathering men their natural powers combin'd, 


And form'd a Public; to the general good 


Submitting, aiming, and conducting all. - - - 
Hence every form of cultivated life 

In order ſet, protected, and inſpir'd, — 
Into perfection wrought. Uniting all 

Society grew numerous, high, polite, 

And happy. Nurſe of art ! the city rear'd, 

In bkauteous pride, her tower-encircl'd r WY 
Then Commerce brought into the public walk 
The buſy merchant. - - - - - - - 

Then too the pillar'd dome, magnific, heav'd 
Her ample rocf ; and Luxury within 

Pour'd out her glittering ſtores; the canvas ſmooth, 
With glowing life protuberant, to the view - 
Embodied rote ; the ftatue ſeem'd to breathe, 
Ard ſcften into Beth; beneath the touch 

Of forming Art - - - - - - - 

The gift of Socia ! Labour theſe ; whate'er 

Exalts, embelliſhes, and N life 

Delig htful : 5 

He, The kind ſource of every gente art, 

And all the ſoft civility of "Vie! 

— — 5 Penſive Winter, cheer'd by him, 

Sits at the ſocial fire, and happy hears 

Th' excluded tempeſt idly rave along; 

His harden'd fingers deck the gaudy Spring ; 
Without him Summer were an arid wake ; 

Nor to th' Autumnal months could e' er tranſmit 
Thoſe full, mature, immeaſurable ftores, 


That beautcous wave around. 1 HOMSOR. 
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LXIV. ON THE FEATHERED CREATION. 


| Videmns : 
Frondifera/que novis avibus canere undique ſylvas. 


LUCRETIUSs. 


Innumerous ſongſters, in the freſhening ſhade 
Of new-ſprung leaves, their modulations mix 
Mellifluous. T HOM $0 Ns 


THE vocal groves, and the woodland quiriſterss 
have been favourite themes with the bard, whom 
the love of Nature infpires, and whoſe breaſt is 
formed by virtue to a true reliſh for her charms. - : 

In Milton, the angel Raphael, defcribing the 
creation of the world to Adam, forgets not the fea- 
thered tribe 


Mean while the tepid caves, and fens and ſhores 
Their brood as numerous hatch, from th' egg that ſoo 
Burſting with kindly rupture forth diiclos'd - 
Their callow young, but feather'd ſoon and fledg'd 
They ſumm'd their pens, and ſoaring th” air ſublime 
With clang deſpis'd the ground, under a cloud : 
In proſpect: there the eagle and the flork 
On cliffs and cedar tops their eyries build : 
Part looſely wing the region, part more wiſe, 
In common, rang'd in figure wedge their way, 
Intelligent of ſeaſons, and fet forth | 
Their aery caravan high over ſeas 
Flying, and over lands with mutual wing 
Eafing their flight: ſo ſteers the prudent crane 
Her annual voyage, born on winds ; the air 
Floats, as they paſs, fann'd with unnamber'd plames+ _ 
From branch to branch the ſmaller birds with ſong . 
Solaced the woods, and ſpread their painted wings 
Till ev'n, nor then the ſolemn nightingale EO 
Ceas'd warbling, but all night tun'd her ſoft laysz- 

- | "A a 
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Others on filver lakes and rivers bath'd 

Their downy breaſt ; the ſwan with arched neck 

Between her white wings mantling proudly, rows 

Her ſtate with oary feet; yet oft they quit 

The dank, and riſing on ſtiff pennons, tower 

The mid aerial ſky. Others on ground _ 

Walk' d firm; the creſted cock whoſe clarion ſounds 
The filent hours, and th' other whoſe gay train 

Adorns him, coloured with the florid hue 

Of rainbows and flarry eyes. | 


Nor can that delightful ſeries of pictures, fo truly 
expreſſive of the general ſpirit that pervades the 
Spring, which Thomſon has formed on the variety 
of circumſtances attending «© the paffion of the 
groves”, eſcape the notice and attention of the moſt 
negligent eye. With him, we ſee the gay troops 
begin to plume the painted wing, and try again the 
long forgotten ſtrain. The woods reſound with 
laviſh harmony. Attentive to the voice of love, we 
behold the gloſſy kind pour forth their little ſouls in 
courtſhip to their mates. Having formed connubial 
leagues, they retire to their reſpective haunts, and 
build their neſts with inimitable ſkill. The parental 
| Caxes now engage their attention; and with what 
- courage, and with what art, do they employ the va- 
. ried ſtratagem, to divert from their tender progeny 
the rude foot that would moleſt them] How ſweetly 
too does the poet lament the barbarous art, that de- 
prives the ſoft tribes of liberty and boundleſs air! 
How patheticaily bemoan the miſery of the nightin- 
gale, when, returning -to her young with loaded 
bill, ſhe finds a vacant neſt, robbed by the hard 
hand of fome unrelenting clown ! What a picture 
does he exhibit, when the feathered youth firſt at- 
tempt to fly; when, the laſt glad office done, pa- 
rental love, grown needleſs, diſſolves at once] Nor 
does he forget the royal eagle, in his towering ſeat 
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nor the cawing rook in his airy city; nor the various 
policy of the mixed domeſtic kind 2. Sh 


What is this Mighty Breath, ye ſages ſay, 

That, in a powerful language, felt, not heard, 
Inſtructs the fowls of heaven; and thro? their breaſt 
Theſe arts of love diffuſes ? What but God ! 
Inſpiring God! who, boundleſs Spirit all, I 
And unremitting Energy, pervades, : 
Adjuſts, ſuſtains, and aguates the waole. 

He ceaſeleſs works alone; and yet alone 3 
Seems not to work; with ſuch perfection fram'd 

Is this complex ſtupendous ſcheme of thiaggs! 

But, tho' conceal'd to every purer eye | 

Th? informing Author in his works appears: 
Chief, lovely Spring, in thee, and tay ſoft ſcenes, 
The ſmiling God is ſeen 5 while water, earth, 

And air, atteſt his bounty; which exaits 

The brute creation to this finer thought, 

And annual melts their undeſigning hearts 

Profuſely thus in-tenderneſs and joy ?, 


Birds may certainly be ranked among the moſt 
beautiful creatures in the world. The ſtructure and 
conformation of their bodies, even of their minuteſt 
parts, is ſo regular and perfect, as to exhibit the 


molt convincing proofs of the wiſdom and provi- 
dence of God. The mechaniſm that produces the- _ 


various motions of the "winged tribe, is wonderful. 
The anatomical deſcriptions, -contained in the trea- 

tiſes on ornithology, or the natural hiſtory of birds, 
are extremely curious and intereſting. But, not to 
enter into a detail, that would be too extenſive for 
the limits of this paper, I ſhall be content, on this 
head, to quote the obſervation of M. Vicq d'Azyr, 
an ingenious French naturaliſt: It is particularly 
worthy of obſervation, that in comparing the muſ- 
cles and bones of birds with thoſe of the human ſpe= 


cies, the analogies are found to be much greater, 
2 Spring, line 569 to 78 5. b Ib. line 346, &c. 
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and more ſtriking, than could have been expedted, 
cConſidering the little reſemblance there is between 
. the — forms of theſe two claſſes. This evinces 
the beautiful uniformity that reigns in the great 
ſcheme of nature, and that in orders of Being ſo 
different. It is alſo a remarkable proof of Foal 
. Cauſes, when we conſider that the diverſities of this 
otherwiſe uniform plan, are exactly ſuited to the 
nature, ſtructure, and motions, which characteriae 
each claſs”, 
| The bodies of birds are formed, in every part, 
with ſuch ſkill and harmony, as to de perfectly con- 
formable to their manner of living, and to their reſ- 
pective neceſſities. The ſtork and heron, which 
are obliged to ſcek their food chiefly in the marſhes, 
bave long bills, and alfo very long legs, that they 
may run into the water without wetting their bo- 
dies, and yet reach their prey at a diſtance. The 
bills of woodcocks, ſnipes, and other birds, which 
hunt for worms in mooriſh grounds, and which (as 
Mr. Willoughby obſerves) live alſo on the fat unc- 
tuous humours they ſuck out of the earth, are like- 
wiſe very long; as are alſo the bills of curlews, and 
other ſeafowl, that hunt for their food en the ſand 
of the ſeaſhore. The eagle and vulture, which are 
rapacious birds, have large wings, ftrong talons, 
and ſharp-edged beaks. The hooked form of the 
bills of parrots is of great ſervice to them, in climb- 
ing, and catching hold of boughs. The upper bill 
of this bird is filled with rows of croſs bars; and the 
under bill, which is much ſhorter, ſhuts within the 
- upper, and draws againſt the roof of the mouth; by 
which means a kind of maſtication is effected, be- 
fore the meat paſles into the craw, Ducks, 
and many others, have long broad bills, to enable 
youu to grope for their food in waters and mud. 


a Hift, de VAcad, des Sciences i fen. 1. 


On the ecateary; 2 e 


ill is as uſeful 60 over birds, wi 
huſk and grain they ſwallow wood - 
pecker's bi and — — to dig 


pe ae er kane t of the hardeſt timber; 
The loxia, or croſsbill, whoſe bill is thi 


open fir-cones, a 
the kernels, with fuch eaſe, as as if the croſling of the Gs 
bill were for this.ſervice. The ſea-pies have a long, 
narrow bill, compreſſed ſidewiſe, and in 

every reſpect ſo well adapted to the raiſing of lim- 
pets — the rocks, that Providence ſeems to have 
framed it on purpoſe to enable it to procure that 
fiſh, which is its chief, if not its only food. The 
bills of ſwallows are lender and ſharp-pointed : with 
a very wide mouth, to enable them the more con- 
veniently to catch inſets which are their food, in 
their ſwifteſt flight. Moreover, in the bills of all 
birds, there is an admirable proviſion for the judging 
of their food, by certain nerves calculated peculiarly 
for that —_—_ ſmall, and leſs numerous, in ſucts - 
as have the aſſiſtance of another ſenſe, the eye, but 
large, more numerous, and thickly branched about 
to the very end of the bill, in fuch as hunt for their 
food, out of ſight, in water, mud, or under 
— Theſe obſervations on the ſtructure & es birds, 
might be extended to many pages: I ſhall, therefore, 
only obſerve further, with reſpect to their tail, that 
Willoughby, Ray, and. many others, imagine its 
principal uſe to be to ſteer, and to turn the body in 

the air, as a rudder. But Borelli has demonſtrated, 
that this is the leaſt uſe of it, and that it in chiefly to 


2 The ezſe with which. this bind, by means of its bill, can raiſe the 


umpet, is the more wonderful, as this ſhellfiffs adheres ſo firmly to the © 


rock, as to be ſeparated with great difficulty by a knife. To ſome 
that adhered horizontally to the rock, Mr. Reaumur cauſed a line and 
weight to be affixed : the leaſt weight capable af moving it, he found 
ts be thirty pounds, and even this it relifted for ſome time. 


* 
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aſſiſt the bird in aſcending a air, 


and to obviate the _ of the body and 


wings: for, with reſpect to the turning to either 
| fide, it is performed by the wings, and inclination 


of che body, and but n. by. eee 


the tail. 

The inſtinct and induſtry of birds are in nothing 
more apparent than in the building of their neſts. 
How regular and admirable are theſe little edifices, 
formed of ſuch different materials, collected — 
arranged with ſuch judgement and labour, and con- 
ſtructed with ſuch elegance and neatneſs, without 
rn 2 | 


* 


It wins my admiration, 

To view the ſtructure of that little work, 

A bird's neſt. Mark it well within, without. 

No tool had he that wrought, no knife to cut, 

No nail to fix, no bodkin to inſert, 

No glue to join: his little beak was all, SIS 

And yet how neatly finiſhed ! What nice hand 
With every implement and means of art, | 


And twenty years apprenticeſhip to boot. 


Cou'd make me ſuch another ? Fondly then. 
Wie boaſt of excellence, whoſe nobleſt (kill DAT" 
InftinQive genius foils. _ VILLAGE CURATE. 


Inſtinctive ingenuity is apparent in all their neſts. 
But the extraordinary ſubtilty of the long- tailed 


© titmouſe deſerves 2 admiration. With great 


art, ſhe builds her neſt with moſs, hair, and the webs 
of ſpiders, caſt out from them when they take their 

flight o, with which the materials are ſtrongly tied to- 
gether. Having neatly built, and Vers her Warr with 


2 Borelli de Motu Animalium. | 
- b Spiders, which cannot fly, have an admirable ls convey 
8 with ſpeed and ſafety, by the help of their webs, or ſome 
_other artifice, to make their bodies lighter than the air. I have with 
ber re often ſeen them dart out their webs, and ſail away by ths 


thereof, Derham's Phyſca-Theolgy, book viii, cb. 4. 


| © -» NUMBER LXIV.// 0 „ 
theſe 3 ſhe thatches it on the et the 
mucus aboreus ramo/us, or ſuch like broad whitiſh mos, | 
to keep out rain, and to deceive the eye of any one 
that might paſs near it. The interior part ſhe lines 
with a great number of ſmall feathers; with ſo 
many, that Mr. Derham ſays he could not but al- 
mire how ſo ſmall a room could hold them; eſ- 
pecially, that they could be laid fo cloſe and hand- 
ſomely together, to afford ſufficient room for a bird 
with ſo Iong a tail, and ſo numerous an-illue-agithes 
bird commonly hath *®. _ | 
Mr. Pennant, in his account of the . bird, 
exhibits another inſtance of the wonderful effect of 
animal inſtin : Had Providence (ſays he) left 
the feathered tribe unendued with any particular in- 
ſtinct, the birds of the torrid zone would have built 
their neſts in the ſame unguarded manner as thoſe of 
Europe; but there the leſſer ſpecies having a certain 
preſcience of the dangers = ſurround them, and of 
their own weakneſs, ſuſpend their neſts at the ex- 
treme branches of the trees; conſcious of inhabiting 
a clime replete with enemies to them and their 
young—ſnakes that twine up the bodies of the trees, 
and apes that are perpetually in ſearch of prey; but, 
heaven- inſtructive, they elude the gliding of the one, 
and the activity of the other. Some form their age 
file neſt in the ſhape of a purſe, deep and ope | 
tap; others with a hole in the fide; e ul = 
more cautious, with an entrance at the very bottom, 
forming their lodge near the ſummit.—But the little 
ſpecies here deſcribed ſeem to have greater diffidence 
than any of the others. It will not truſt its neſt 
even to the extremity of the by twig, but makes 
one more advance to ſafety K. 16s | 
itſelf. It picks up a 4. . — ſurprĩiſing to 


rat ſeu tt the fide of living on, in Mende 3 
| inte Theology book ity a. 5. 4 


The tawn 


- 
* 
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bill being its needle; and its thread ſome fine fibres; 
— — — and doum * 
of the race, in contriving the moſt proper 
habitation for the hatching of their young, inſtructs 
them alſo to repair to the ſituation, the moſt ſuitable 
| for them, with reſpect to their foud, their pleaſure, 
and their ſafety. Hence, the choice of each ſpecies 
is invariably the fame. Some repair to the rude 
thicket ; a hollow tree. Some 
weave their humble neſts in the graſſy dale, or 
waſte. Others delighe in e banks, 
in woodland ſolitudes, and unfrequented glooms. 
| — build in the towering tree, or inacceſſible 
rock; and others prefer the vicinity of man, and 
F 
CAVES. 


But who the various nations can declare 

That plough with buſy wing the peopled air ? 
Theſe cleave the crambling bark for inſe& food : 
Thoſe dip the crooked in kindred blood ; 
Semie haunt the rolky moor, the lonely woods ; 
Some bathe their plver plu in the floods; 
Some fly to man, his houſho gods implore, _ 
And gather ound bis boſ it2ble door, 
Wait the known call, and find protection there 
From all the Tefler tyrants of the air. ' 

eagle ſeats his callow brood 

High on „and feaſts his young with blood. 
— Techs,” or Orkney's wide domain, 
Whoſe beetling cliffs o'crhang the weſtern main, 


' © Mir. Pennant has given a piffure of this extraordinary piece of 
architefure = the lie leaf, which ſerves for its baſis, being that of 
the mango-wee, with the neſt affixed to it, and the birds projecting 
their little heads above the entrance of their pendent babitations. He 
informs us alfa, that one of theſe curious neſts is preſerved in the 
Britiſh Muſeum. The color of theſe ingenious flying toyhers is a light 
yellow; its eggs are white ; its length is three inches; its weight 
only three fixteenths of an ounce ; ſo that the materials of the neſt, 
and its own fize, ace got Bkely to draw. down # habitation that depends 
on ſo flight a tenute. r EY 


— 
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The royal bird bis lonely kingdom forms 

Amid the gathering clouds and ſullen ſtorms : 44 
Through the wide waſte of air he darts bis fight, 3 
And holds his ſounding pinions pois'd for flight? 
With cruel eye premeditates the war, 5 2 
And marks his deſtined victim from afar * : 
Deſcending in a whirlwind-to the ground, 

His pinions like the ruſh of waters ſound ; 

The faireſt of the fold he bears away, 

And to his nen 77 the ſtruggling prey. 


BARBAULD; 


Aldeagh- ihe flbeninnt general, cat 


ks as es of hank or in holes in 
the walls, ſome build them on the tops of trees. 
This difference of fituation affords them an oppor» 
tunity of exhibiting a ſingular inftance of inftingive 
ſagacity. In the neſts built on trees they form an 
artificial roof, which covers the neſt, and prevents 
the entrance of rain; forming, at the 1 time, an. 
opening under it: on the contrary, when they build _ 

under cover, they abſtain from this work of ſuper- 
erogation. Inftin& (ſays the celebrated Buffon} is 

manifeſted in this caſe, 'in a manner nearly analogous 


to reaſon; as it ſuppoſes, at leaſt, the comparing | 


together of two ideas. In this little race, there is a 


diverſity of manners, and a more varied and per- 
fected inſt inct than in moſt other birds. This im- 
provement he aſcribes to their frequenting human 
ſociety. They are in part domeſticated; but with- 
-out bein ſubjected to it, or loſing theit indepen- 
dence. From this ſociety they draw whatever ſuits = 
their convenience, and in it they acquire that ſub- 
tilty, cireumſpection, and improvement of the in- 
ſtinctive faculty, which is exhibited in the great va» 


© Doh the cogte ments. eee diſs 1 5 
high ? She dwelleth and abideth on the rock, upon the crag of the 
rock, and the ſtrong place: thence ſhe ſceketh the prey, and her 
eyes behold far off Jab. nxxix, 27-29. 
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riety of their habits, relative to different ſituations, 
ſeaſons, and other circumſtances . 

I might here extend my obſervations to the inru- 
bation and migration” of birds: but theſe ſhall be 
noticed in ſome future papers d. I ſhall only add, 
at preſent, that from the conſideration of the provi- 
dential care ſo evidently manifeſted in the preſerva- 
tion of the aerial tribes, the divine Teacher of our 
holy religion has drawn an argument to prevent our 
ovens} into anxiety and deſpondence, and to induce 
us to rely with filial — and piety in the 
of our heavenly Parent: « Behold the 
99 for they ſow not, neither do they 
_ cap, nor gather into barns ; yet our heavenly Fa- 
nor 9 Are ye not much better than 


Fee and look away your low def) 
See the light tenants of yo barren hair! 
o them, nor ftores, nor belon 
Nought, but the woodland, and the leak ſong; : 
Vet, your kind heavenly Father beads his eye | 
On the leaſt wing that flits along the ſæy. 
"To him they fing wi. en ſpring renews the plain, 
To him they cry in winter's pinching reign ; 
Nor is their muſic, or their plaint in vain: | 
He hears the gay, and the diftreſsful call, 
And with unſparing bounty kills them all. 
If, ceaſeleſs, then the fowls of heaven he feeds, 
Tf o'er the fields ſuch lucid robes he ſpreads; 
Will he not care for you, ye faithleſs, ſay ? 
Is he unwile ? Or, are ye leſs than they? THOMSON, 


— a a Wdturelle des Oifcans; tome Ki- * 0 

b The two ſucceeding Numbers are on the ſobjet of migratica ; in 
No 1 xvn1, On the Inftin& of Brutes, are ſome obſervations on the 
wiformity of the nefts of the different ſpecies of birds; and in No. 
- £xx. On the Habitatlons of animals, are ſome further obſervayons 
N airhenathicbtootfenct Hei 


— 


- | NUMBER IV. 25 


Ixv. ON THE MIGRATION OF BIRDS. | 


Yea, the ſtork i in the heaven. knoweth her 3 
times; and the turtle, and the crane, and the ſwallow, 
obſerve the time of their coming, JEREMIAH. 


who bid the ſtork, Columbus - like, OFTEN 
Heavens not his own, and worlds unknown before ? 
Who calls the council, ſtates the certain day? | 


Ve n 3 the way ? 
Tau 


THE cn of birds has been jay condi 
as one of the moſt wonderful inſtincts of Nature. 
Milton, in the paſſage I quoted in my preceding 
paper, ſtyles the feathered race, thus divinely 
taught, Titelligent of ſeaſons” ; and the venerable 
prophet above adduces this inſtinctive and-invariable 
obſervation of their appointed times, as a circum+ 
ſtance of reproach to the choſen people of God, 
who, Fans : taught by reaſon and religion, © knew 
not the judgement of the Lord. | 

The appearance and diſappearance of the birds of 
ſeaſon, particularly in the Hebrides, or Weſtern 
Iſlands of Scotland, has not been diſregarded by our 
own poets. Thus Mallet ſpeaks of the birds that 
annually tranſmigrate to St. Kilda, the molt remote 
and unfrequented of all thoſe iſlands : ; 55 


But, high above, the ſeaſon fall exerts 
Its vernant force in yonder peopled rocks, 
To whoſe wild folitude, from worlds unknown, 
The birds of paſſage tranſmigrating come, 
Unnumber'd colonies of foreign wing © 
At Nature's ſummon, their aerial flate” © 
Annual to found: and in bold voyage ſteer, 


Oer this wide ocean, through yon pathleſs ſky, + 
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One certain flight to one appointed ſhore : 
By Heaven's directive ſpirit, here to raiſe 
Their temporary realm ; and form ſecure, 
Where food awaits them copious from the wave, 
And ſhelter from the rock, their nuptial leagues : 
Far 2 Fang and all on taſks of — 4. 

0 hatch the pregnant egg, to rear and g | 
Fheir helpleſs infants, pioully intent. 


Their appearance in the ſame iſlands is thus noti 
by Thomſon: 5 K * 


Where the northern ocean, in vaſt whirls, 
Boils round the naked melancholy iſles 
Of furtheſt Thule, and th' Atlantic ſurge 
Pours in among the ſtormy Hebrides;  , 
Wha can recount what tranſmigrations there 
Are annual made? What nations come and 
And how the living clouds on clouds ariſe? 
Infinite wings! till all the plume-dark air, 
And rude reſounding ſhore, are one wild cry. 


And their diſappearance from the ſame ſcenes is thus 


deſcribed by Mrs. Barbauld: -. 


When winter bites upon the naked plain, - 
Nor food nor ſhelter in the groves remain, 
By inſtinct led, a firm united band, | 
As marſhalPd by ſome ſkilful generals hand, 
The congregated nations wing their way 
In dufky columns o'er the trackleſs ſea ; 
In clouds urnumber'd annual hover o'e 
The craggy Baſs, or Kilda's utmoſt ſhore : 85 
Thence ſpread their ſails to meet the ſouthern wind, 
And leave the gathering tempeſt far behind, 
Purſue the dee ſun's indulgent ray, 
Courſe the ſwift ſeaſons, and o ertake the day. 

The — +RING which is common to the 
quail, the ſtork, the ' crane, the fieldfare, the wood- 
cock, the cuckow, the martin, the ſwallow, and 
various others, is, indeed, a very curious article in 


eee ee 1752 . as 
natural hiſtory, and furniſhes a very ftriking in- 


ſtance of a powerful inſtinct impreſſed by the Crea- 


tor. Dr. Derham obſerves two circumſtances re- 
markable in this migration: the firſt, that theſe un- 
taught, unthinking creatures, ſhould know the pro- 
per times for their paſſage, when to come, and when 
to go; as alſo, that ſome ſhould come when others 
go. No doubt, the temperature of the air as'to 
heat and cold, and their natural propenſity to breed 
their young, are the great incentives to theſe crea · 
tures to change their habitations. But why ſhould 
they at all change their habitations ? And why is not 

ſome certain place to be found, in all the terraque- 


ous globe, that, all the year round, can afford them 


convenient food and habitation ? The ſecond re- 
markable circumſtance is, that they ſhould know 
| which way to ſteer their courſe, and whither to go. 
What inſtinct is it that can induce a poor fooliſh bird 
to venture over vaſt tracts of land and fea? If it be 
faid, that by their high aſcents into the air, they'can 
ſee acroſs the ſeas ; yet what ſhall inſtru or perſuade -- 
them, that another land is more proper for their pur- 
poſe than this? That Great Britain, for inſtance, 
ſhould afford them better accommodation than Egypt, 
the Canaries, Spain, or any of the other intermediate 
countries? Jo 
The birds of paſſage, moreover, are all peculiarly 
accommodated, by the ſtructure of their parts, for 
long flights; and it is remarked, that, in their mi- 
grations, they obſerve a wonderful order and polity * 
they fly in troops, and fteer their courſe, without 
the aid of a compaſs, to vaſt unknown regions. Ihe 
flight of the wild geeſe, in a wedge-like figure, has 
been often obſerved; to which it is added, by the 
natural hiſtorian of Norway, that the three foremoſt, 
who are the ſooneſt tired, retreat behind, and are 
relieved by others, who are again ſucceeded by the 
2 Phyſico-Theology, book vii.chap. 3 
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reſt in order*. But this circumſtance has been ob- 
ſerved, many ages before, by Pliny, who deſcribes 
certain birds of paſſage flying in the form of a 


ea ade ent anidirs thoſe be- 
bind reſting upon thoſe before, till the leaders, be- 
ing tired, are, in tbeir turn, received into the rear *, 
Wild ducks and cranes {ſays abbe de la Pluche) 
fly at the approach of winter, in queſt of more fa- 
vorable - climates.” They all aſſemble, at a certain 
day, like ſwallows ab aunts. They decamp at the 
— —-—-— . wes 
ht. Tbey generally range themſelves in a long 
umn like an I, or in two lines united in a point 
like a V reverſed”. And thus, as Milton fays, 


rang di in figure wedge the way. 
The duck or quail that forms the point (adds 
the abbe) cuts the air, and facilitates a paſſage to 
thoſe that follow : but he is charged with this com- 
miſſion only for a certain time, at the concluſion of 
Which he wheels into the rear, and another takes his 


Eh * And thus . as err ven 


Eafing their flight. | 


It has been obſerved of the forks, that, for hon 
the ſpace of :a fortnight before they paſs from one 
country to another, they conſtantly reſort _—_— 
un 


a | 

COR in ies: 
pellenti pre betu aurz. Colia imponunt praxcendentibus : eln tes 
_ ad terga recipiunt. Nat. Hift. I. x. ſect. 32, - 

. EiSpefacle de la Nature, dial. ix. 

* 4 Shaw's Travels, p. A8. fol. 


— 


NUMBER IV. 2 
Where the Rhine loſes its majeſtic ſor ee 2. 


In Belgian plains, won from che raging deep, 
By diligence amazing, and the 

Unconquerable hand of Liberty, 
The ſtork-aſſembly meets; for many a day, 
Corſulting, deep, and various, ere they take 
Their arduous voyage thro? the liquid xx. 
And now their route defign'd, their leaders beg, 


Their tribes adjuſted, cleanꝰd their vigorous * . 


And many a circle, many a ſhort eſſay, 
Wheel'd round and round, in congregation full 
The fgur'd flight afcends;; and, riding gh - 
The aerial düse mixes 1 | 


THOMSON. 


Mr. Bibery; an ingenious naturaliſt of Sweden, 
has obſerved, that & the ſtarling, finding, after the 
middle of ſummer, that worms are leſs plentiful in 
that country, goes annually into Scania, Germany, 


and Denmark, The female chaffinches, every win- 


ter, about Michaelmas, go in flocks to Holland; 
but as the males ſtay in Sweden, the females come 

back next ſpring, except ſuch as chooſe to breed no 

more. In the ſame manner, the female Carolina 
yellow- hammer, in the month of September, while 
the rice on which ſhe feeds is laid up in granaries, 
goes toward the ſouth, and returns in the ſpring to 


ſeek her mate. Our aquatic birds (continues he) 


are forced by neceſſity to fly toward the ſouth every 
autumn, before che water is frozen. Thus we 

know, that the lakes of Poland and Lithuania are 
filled with ſwans and geeſe every autumn, at Which 
time they go in great flocks, along many rivers, as 
far as the Euxine Sea. But in the beginning of 

ſpring, as foon as the heat of the ſun moleſts them, 
they return back, and go again to the northern ponds, * 
and lakes, in order to lay their eggs. For there, 


and eſpecially in Lapland, there is a vaſt abundance 
ROS which afford them excellent Is... 


* 
— 


* a. 
a * 
my 
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as all of this kind live in the water before they get 
their wings — Mr. Biberg proceeds to enumerate 
many other birds that migrate to different regions ; 
and he then adds-: « By theſe migrations, birds be- 
come uſeful to many different countries, and are 
diſtributed over almoſt all the globe; and I cannot 
here forbear exprefling my admiration, that all of 
them exactly obſerve the times of coming and going, 
and that they never miſtake their way *”*. . 

The principal food of the birds of paſſage, while 
in Great Britain, is the fruit of the white thorn, or 
haws, which hang on our hedpes in winter in pro- 
digious plenty; but where they breed, and ſeem to 
be moſt at eaſe, as in Sweden, &c. there are no 
haws ; nor indeed in many of the countries through 
| which they journey on their way: ſo that it is evi- 
dent they change their food in their paſlage. 
The manner in which the birds of paſſage journey 
to their ſouthern abodes is ſuppoſed to vary, accord- 
ing to the different ſtructure of their bodies, and 
their power of ſupporting themſelves in the air. The 
birds with ſhort wings, ſuch as the redſtart, black- 
cap, &c. though they are incapable of ſuch long 
Aights as the ſwallow, or of flying with ſuch cele- 
rity, yet may paſs to leſs diſtant places, and by ſlow- 
er movements. Swallows and cuckows may per- 
form their paſſage in a very ſhort time; but there is 
for them no neceflity for ſpeed, ſince every day's 

affords them an increaſe of warmth, and 2 
continuance of food. | 5 

Swallows are often obſerved, in innumerable 
flocks, on churches, rocks, and trees, previous to 
their departure hence; and Mr. Collinſon proves 
their return here, perhaps in equal numbers, by two 
curious relations of undoubted credit; the one com- 
municated to him by Mr. Wright, the maſter of a 


Fn On the Economy of Nature, in Stillingfleet's Miſcelateous 


— — - 
by > * 
r - 
* * 
--, nn ,, | 
4 9 * un 
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ſhip, and the other by admiral fir Charles Wage. 
— Returning home (ſays fir Charles) in the ſpring . 
of the year, as I came into ſoundings in our channel, 
a great flock of ſwallows. came and ſettled on my 

_ rigging; every rope was covered; they hung on one 
another like a ſwarm. of bees; the decks and carving _ 
were filled with them. They ſeemed almoſt fa- 
miſhed and ſpent, and were only feathers and bones; 
but, being recruited with a night's reſt, they took 
their flight in the morning. This apparent fatigue _ 
proves, that they muſt have had a long journey, 
conſidering the amazing ſwiftneſs of theſe birds; ſo 
that, in all probability, they had croſſed the Atlantic 
ocean, and were returning from the ſhores of Sene= _. 
gal, or other parts of Africa.—But-the ftate of the 
ſwallow- tribes, when they are no longer ſeen in our 
northern regions, has given riſe to a curious con- 
troverted queſtion among naturaliſts,” of which 1 
ſhall treat in my next paper. In the mean time, 
my readers, I am perſuaded, will be pleaſed with 
the following beautiful poetical welcome to theſe 
birds, on their re-appearance in the Spring, by the 

contemporary and friend of - Shenſtone and Col- 


lins : 


At length the winter's ſurly blaſts are Ger: = 
Azray'd in ſmiles the lovely ſpring returns: 

Health to the breeze unbars the ſcreaming door, 
And every breaſt with heat celeſtial burns. 

And ſee, my Delia, ſee o'er yonder fiream, 


_ 


Where on the ſunny bank the lambkins lay; — * 5 9 


Alike attracted to th* enliv*ning gleam, 
The ftranger-fwallows take * wonted way. 

Welcome, ye gentle tribe, your ſports purſue, 
Welcome again to Delia, and to me: 

Vour ful councils on my roof renew, | 
And plan your ſettlements from danger free. 


— 


VOL. 11. * | $f 


418 conTEemPLATIVE PHILOSOPHER. = 
—— 5 
My frugal hearth no noxious ſu — ; 


Go, *rers, go, repair your ſooty 
Think, Nr e 


A P11 liſten to your grave debates, 
Fi ue 1 hear your aten mars wo, 
Your numbers, leaders Policies, and flates, 
| Your limits ſettled, and your tribes enroll'd. 


Tu think I hear you tell of diſtant lands, | 

What 1nſe&Q-nations riſe from Egypt's mud, 
What painted ſwarms ſubſiſt on Libya's ſands,  _. 

What mild Euphrates yields, and Ganges“ flood. 


Thrice happy race ! whom Nature's call invites 
To travel o'er her realms with active wing, 

To taſte her choiceſt ſtores, her beſt delights, 
The ſummer's radiance, and the ſweets of ſpring : 


While we are doom'd to bear the reſtleſs 8 
Of ſhifting ſeaſons, vapours dank, or dry, 
Forbid, like you; to mil 3 WO. 
When wintry clouds deform the troubled ſky. 


But know the period to your joys aff 41 
Know ruin hovers oer this earthly ball; 

Certain as fate, and ſudden as the wind, 
Its ſecret adamantine props ſhall fall. 


you when your ſhort-liv'd ſummers ſhine no more, 
rs fworn foe to vice's way, 23 
uſtain d on lighter, wings than yours, ſhall ſoar 
Te e e e « brightzr tay 


| To plain etherial, and Elyſian bowers, _ 
Where wintry ſtorms no rude acceſs obtain, 
| Where blaſts no light'ning, and no thunder low'rs 


- But pong _ Joy — for ever reign. 


| JAGO, 


— 
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LYVI. FURTHER REFLECTIONS ON THE MIGRATION 
Or BIRDS. | | 


Where. do the exntid; or winding S $0; -* | 
Fearful of x g winds and falling ſnow v:? 
If into rocks, or hollow trees, they creep, TOY, 
In temporary death confined tofleep; © 
Or, conſcious of the coming evil, 

To milder regions and a ſouthern ſky 2 PRIOR, 


1 INTIMATED, in my former paper, that the 
ſtate of the ſwallow-tribes, when they are no longer 


ſeen in our regions, has given riſe to a controverted - 


queſtion in natural hiſtory. The poets, as well as 
the philoſophers, ſeem to.be divided on the ſubject. 


Thus Anacreon, as paraphraſed by Cowley, - ad- g 


dreſſes the ſwallow : 


In thy undiſcover'd neſt 

Thou doſt all the winter reſt, 

And dreameſt o'er thy ſummer joys, 
Free from the ſtormy ſeaſon's noiſe. 


And Thomſon, in noticing their Khim in 
autumn, ſpeaks with the e uncertainty on Wy 
ſubject, as does the poet in my motto: 


When Autumn ſcatters his departing 

Warn'd of approaching Winter, gather'd, play - 

The ſwallow-people ; and. toſs d wide around, 

Ver the calm ſky, in convolution ſwift, 

The feather'd eddy floats : rejoicing once, 

Ere to their wintry ſlumbers they retire ; 

In cluſters clung, beneath the mouldring bank, dc 

And where, unpierc'd by froſt, the cavern feats. {5 

Or rather into warmer chimes convey d, 3 

With other kindred birds of ſeaſon, there 

They twitter cheerful, till the vernal months 

Invite them welcome back: for, thronging, now 

Innumerous wings are in commotion all. 
«4A L 2 | 
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Naturaliſts, as I have before obſerved, are like. 
- wiſe much divided in their opinion concerning the 
periodical appearance and diſappearance of ſwallows. 
Some aſſert, that they remove from climate to cli- 
mate, at thoſe particular ſeaſons when winged in- 
ſets, their natural food, fail in one country, and are 


plwentiful in another, where they likewiſe find a tem- 


re of air better ſuited to their conſtitution, 

n ſupport of this opinion we have the teſtimony 

of fir Charles Wager, mentioned in my preceding 
paper, and of M. Adanſon, who, in the account of 
his voyage, informs us, that, about fifty leagues 
from the coaſt of Senegal, four ſwallows ſettled upon 
the ſhip, on the ſixth day of October; that theſe 
birds were taken; and that he knew them to be the 
true ſwallow of Europe, which he conjectures were 

then returning to the coaſt of Africa, But Mr. 
Daines Barrington, in a curious eſſay on this ſub- 
jectꝰ, has adduced many arguments and fats, to 
prove, that no birds, however ſtrong and ſwift in 
their flight, can poſſibly fly over ſuch large tracks of 
the ocean as has been commonly ſuppoſed. He is of 
opinion, therefore, that the ſwallows mentioned by 
M. Adanſon, inſtead of being on their paſſage from 
Europe, were only fluttering from the Cape de 
Verde Iſlands to the continent of Africa; a much 
- nearer flight, but to which they ſeemed to be un- 


cual, as they were obliged, from fatigue, to alight 


upon the ſhip, and fall into the hands of the ſailors. 
And Mr. Kalm, another advocate for the torpidity - 
of ſwallows during the- winter, having remarked, 
however, that he himſelf had met with them 920 

miles from any land; Mr. Barrington endeavours to 
explain theſe, and ſimilar facts, by ſuppoſing, that 
birds diſcovered in ſuch ſituations, inſtead of at- 
tempting to croſs large branches of the ocean, have 


* a Phil, Tranf, vol. l p. 265. 


Sm, 
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been forcibly driven from ſome coaſt by ſtorms, and 


that they would naturally perch upon the firſt veſlel | 


they could ſe. 
in a word, Mr. Barrington is further of oplnion, 


with ſome other naturaliſts, that the ſwallows do not 7 5 


leave this iſland at the end of autumn, but that they 


lie in a torpid ſtate, till the beginning of ſummer, 


in the banks of rivers, the hollows of decayed trees, 
the receſſes of old buildings, the holes of ſand banks, 
and in ſimilar ſituations. Among other facts, Mr. 
Barrington communicated cne to Mr. Pennant: 

.« That numbers of ſwallows have been found in-old 
dry walls, and in ſand hills, near the feat of the late 


lord Belhaven in Eaſt Lothian; nat once only, but 


from year to year; and that, when they were ex- 


poſed to the warmth of a fire, they revived”, 


Theſe, and other facts of the ſame kind, are = 


lowed to be uncontrovertible; and Mr. Pennant; in 
particular, infers from them, © that e muſt divide 


cur belief relative to theſe two ſo different opinions, Y | 
and conclude, that one part of the fwallow-tribs i. 
grate, and that others have their winter” quarters 


near home 


But R are fil more wonderful fs related, 


Mr. Kalm remarks, that ſwallows appear in the 
Jerſies about the beginning of April; that, on their 


firſt arrival they are wet, becauſe they have juſt 


emerged from the ſea or lakes, at the bottom of 
which they had remained in a torpid ſtate during the 


whole winter v. Other naturaliſts have affertM, ? 


that ſwallows paſs the winter immerſed under the 


ice, at the bottom of lakes, or beneath the waters of 


the ſea. Olaus Magnus, archbiſhop cf Upſal, ſeems - | 


to have been the firſt who adopted this opinion. 


A 


He informs us, that ſwallows are found in Det” 


cluſters at the bottoms of the northern lakes, * 


a "Bri Zoology vol. its p. 250. n edit, 
> Voyage, homer, „p. 24+ 


* 
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mouth to mouth, wing to wing, foot to foot, and 
that in autumn they creep down the reeds to their 
ſubaqueous retreats . In other inſtances, Mr. 

Pennant remarks, the good archbiſhop did not want 
eredulity. But the ſubmerſion of the ſwallows un- 
der water does not reſt upon his teſtimony alone. 
Klein aſſerts the ſame; and gives the following ac- 
count of their manner of retiring, which-he collected 
from ſome countrymen: © "They aſſerted, that the 
ſwallows ſometimes aſſembled in numbers on a reed 
till it broke, and ſunk them to the bottom; that their 
immerſion was preceded by a kind of dirge, which 
laſted more than a quarter of an hour; that others 
united, laid hold of a ſtraw with their bills and plun- 
ged down, in ſociety ; that ethers, by clinging to- 
_ gether with their feet, formed a large maſs, and in 
this manner committed themſelves to the deep“. 
- Biſhop Pontoppidan aſſerts, that cluſters of ſwallows 
in their torpid winter ſtate, have ſometimes been 
found by fiſhermen, among reeds: and buſhes in 
lakes; and he charges Mr. Edwards with having, 
in. his Natural Hiſtory of Birds, groundleſsly con- 

tradicted this inconteſtible truth <.—And Mr. 
- Heerkens, a celebrated Dutch naturaliſt, in a Latin 
poem on the Birds of Frieſland, ſpeaks in poſitive 
terms of the torpid ſtate, and ſubmerſion, of the 
' ſwallows: „ | 1 

Conditur ante hiemem, ſemeſtri obnoxia ſomno, 

Conditur, et varus condita viſa locis; 
Eft, ubi ſe ſcopulis per frigora ſopit, et antris; 

Eft ubi, ſtructuris ruderibuſque latet. | 
Connexus, quandeque yides, roſtra indita roſtris. 

Eſt quoque ſola, ſuo quæ jacet orba viro. | 
Res eſt mira,  latet gelidis quandoque ſub undis, 

Ut prope cognatam piſcibus eſſe putes. 


2 Derham's Phyſico Theol. 3 
d Klein Prod. Hift, Avium, p. 205. e 
© Natural Hiſtory of Norway. 
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bre winter his ſomnif*rous power exerts | 

Six dreary months, the ſwallow-tribes are ſeen _ 
In various haunts concealed ;- in rocks, and caves, 
And ſtructures rude, by cold benum' d, pre. 4 

Bill within bill inſerted, eluſt' ring ick: 

Or ſolitary ſome, of mate bereft. 

But, wonderful to tell! ſome lie a E'Y 
Inanimate, beneath the frigi waves, 

As if a ſpecies of the finny ki 


Mr. Heerkens, after reciting many inſtances, md 
producing in his notes ſeveral — of ſwallows | 
having being found in a torpid ſtate, proceeds, in his 
poem, to deſcribe very minutely, their aſcent out of 
the water: The drowſy birds appear on the ſhore, = 
as if unconſcious {ill of life. Some inhale. the ſoft - | 
breeze, like one of the finny tribe exiled from its 
ſtream. Some begin to adjuſt their diſhevelled  ' 
wings. Others, almoft revived,  ellay, with buſy 
bill, to aſſiſt their aged companions. All, at length, 
reſtored to the unreſtrained uſe. of their wings, 
range, in numerous flights, the aerial 

Two reaſons have been adduced to prove this 
| ſuppoſed ſubmerſion of ſwallows impoſſible. « In 
the firſt place (ſays Mr. Smellie) no land animal can 
exiſt ſo long without ſome degree of reſpiration. 
The otter, the ſeal, and waterfowls of all kinds, 
when confined under the ice, or entangled- in nets, 
ſoon periſh ; yet it is well known, that animals of 
this kind can remain much longer under water than 
thaſe who are deſtitute of that peculiar itructure of 
the heart which is neceſſary for any conſiderable 
reſidence beneath that penetrating element. Mr. 
John Hunter, in a letter to Mr. Pennant, informs 
us, That he had diſſected many ſwallows, but 
found nothing | in them different from other birds as | 4 


8 Nicolai Heerkens oem Avs Fra, $10, bean. | | 
of bod N 
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to the organs of reſpi piration : That all thoſe animals 
which he had ailſecled of the claſs that ſleep du- 
ring the winter, ſuch as lizards, frogs, &c. hd 
very different conformation as to thoſe organs: That 
all thoſe animals, he believes, do breathe in their 
torpid ſtate; and, as far as his experience reaches, 
he knows they do; and that, therefore, he eſteems 
it a very wild opinion, that terreſtrial animals can 
remain any long time under water without drown- 
ing*.—Ayother argument againſt their ſubmerſion 
ariſes from the ſpecific gravity of the animals them- 
ſelves. Of all birds, the ſwallow-tribes are perhaps | 
the lighteſt. Their plumage, and the comparative 
ſmallseſs of their weight, indicate that Nature deſ- 
tined them to be old perpetually on the wing in 
- queſt of food. From this ſpecific lightneſs, the ſub- - 
merſion of - ſwallows, and their continuing for 
months under water, amount to a phyſical impoſſi- 
bility. Even waterfowls, when they wiſh to dive, 
are obliged to riſe and plunge with conſiderable ex- 
ertion, in order to overcome the refiftance of the 
Water. Klein's idea of ſwallows employing reeds | 
and ſtraws as means of ſubmerſion is rather ludi- 
erous; for theſe light ſubſtances, inſtead of being 
proper inſtruments for aſſiſting them to reach the 
bottom, would infallibly contribute to ſupport them 
on the ſurface, and prevent the very object of their 
intention. Beſides, admitting the poſſibility of their 
reaching the bottom of lakes and ſeas, and ſuppoſing 
they could exiſt for ſeveral months without reſpi- 
ration, what would be the conſeq uence ? The whole 
would ſoon be devoured by otters, ſeals, and fiſhes 
of various kinds. Nature is always anxious for the 
preſervation of its ſpecies. | But, if the ſwallow- 
tribes were deſtined to remain torpid, during the 
winter months, at the bottom of lakes and ſeas, ſhe 
would act in oppoſition to her own intentions; for, 
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in a ſeaſon or two, the whole genus would be an- : 


nihilated *. 


* 


This reaſoning is very ingenious; but, on the 


other hand, the facts related above are very ſtub- 
born; and the celebrated Buffon does not heſitate to 


yield to the force of ſuch ſtrong and concurrent evi- 


dence. He had procured ſome chimney ſwallows, 
and kept them ſome time in an icehoule, in order to 
aſcertain whether they were of the torpid kind ; and 


he thus relates the reſult of his experiment: « None 


of them fell into the torpid ftate : the greater part 
died, and not one of them revived by being moved 
into the warmth of the fun.- Thoſe that had not 


long ſuffered the cold of the icehouſe, had all their 
movements, and went out brifkly. From theſe ex- * 


periments I thought I might conclude, that this ſpe- 
_ cies of the ſwallow was not liable to that ſtate of 
torpor and inſenfibility, which ſuppoſes, notwith- 
ſanding, and very neceſſarily, the fact of its remain- 
ing at the bottom of the water during the winter. 
Having had recourſe, moreover, to the moſt credit- 
able travellers, I found them agreed as to the paſ- 
ſage of ſwallows over the Mediterranean. And M. 


Adanſon has poſitively aſſured me, that during the 


long ſtay he made in Senegal, he obſerved the long- 
tailed ſwallow, the ſame with the chimney ſwallow 
we are now ſpeaking of, arrive conſtantly in Sene- 
gal about the time it leaves France, and as conſtantly 
leave Senegal in the ſpring. It cannot, therefore, 
be doubted, that this ſpecies of the ſwallow paflcy 
from Europe into Africa in the autumn, and from 


Africa to Europe in the ſpring; of conſequence it 


ncither ſleeps nor bides itſelf in holes, nor ' plunges 
into the water on the approach of winter. There is, 


beſides, another well authenticated fact, which comes 


in proof here, and ſhows that this ſwallow is not 


2 Philofophy of Natural Hiſtory, p- 431. 
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reduced to a torpid ſtate by cold, which it can bear 
to a certain degree; and if that degree is exceeded, 
it dies: for if we obſerve theſe birds toward the end 
of the warm ſeaſon, we ſhall ſee them, a little before 
their departure, flying together in families, the fa- 
ther, the mother, and the young brood. Afterward 
ſeveral families unite, and form themſelves into 
flocks more or leſs numerous in proportion as » 
time of their departure draws near. At laſt they go 

- all together, three or four days before the end of 
September, or about the beginning of October. 
Still, however, ſome remain, and do not ſet off till 
7 week, a fortnight, or three weeks after the reſt: 

and ſome too there are which do not go at all, but 
ſtay and periſh under the firſt rigours of the cold. 
_ Theſe ee lone that delay their flight, or never un- 
dertake it, are ſuch as find their young too weak to 
follow them; ſuch as have had the misfortune to 
have heir neſts deſtroyed after laying, and have been 
obliged to rebuild them a ſecond or a third time. 
Tbey ſtay for the love of their litt e ones, and chooſe 
rather to endure the rigour of the ſeaſon than to 
abandon their offspring. Thus they remain ſome 
time after the reſt for the purpoſe of taking their 
young with them: and if they are unable to 


them "off i in the end, they periſh with them. 


« Theſe facts then plainly demonftrate (concludes - 
M. Buffon) that the chimney ſvrallows paſs ſucceſ- 


fively and alternately from our climate to another 


that is warmer; that they ſpend their ſummer here, 
and their winter there; and of conſequence never 
fall into a ſtate of inſenſibility. But, on the other 
hand, what have we to oppoſe to the preciſe teſtimo- 
ny of thoſe who, on the approach of winter, have 
ſeen theſe ſwallows in troops throw themſelves into 
_ the water; nay, not only this, but have ſeen them 
taken out in nefts from beneath the ice ? What 
anſyer mu we make to thoſe who have beheld 
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cover motion and life, when were A | 
into the warmth, and moved — — 

fire. I know but of one means — theſe 
facts. We muſt ſuppoſe that che ſleeping and the 
travelling ſwallow are of different ſpecies, though 
the difference, for want F nn not youre 
obſerved ®. 

Thus this great philoſopher concurs with Mr. 
Pennant, in his ſolution, already mentioned, of the 
difficulty, by ſuppoſing two ſpęcies— the migrating 
and the ſleeping ſwallow. With reſpect to the prin- 
cipal objects of this wonderful inſtinQ, that teaches 
fach various kinds of the feathered race to migrate 
to different countries, it is obvious from what has 
already been faid, that they are food, temperature 
of air, and convenient ſituations for breeding. 1 
ſhall, therefore, conclude this paper with the fol- 
lowing beautiful ſtanzas, from an elegy by Mr. 
Jago, on theit diſappearance from this countr: 


Through ſacred preſcience, well they know. 
The near approach of elemental ftrife ; | 
The bluſtry tempeſt, and the chilling now. 
With every want and ſcourge of tender life ! 


Thus taught, they meditate a ſpeedy flight; : i 
For this ev*n now they prune their vig*rous wing 3 
For this conſult, adviſe, prepare, excite, et 
And prove their ſtrength in many an airy — — 


No ſorrow loads their breaſt, or ſwells their „ 
To quit their friendly haunts, or native home; 
Nor fear they, launching on the boundleſs ſky, BY: . 

In ſearch of future ſettlements to roam. 1 


They feel a pow'r, an impulſe all divine . 

That warns them hence; they feel it, and obey; 
To this direction all their cares reſign, 

Unknown their deſtin'd ſtage, unmark'd their way? _ 


3 Hiſtoire Naturelle ds Oiſcaux, tome i. „ 
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Well fare your flight ! ye wild domeſtic race! - 
Oh ! for your wings to travel with the ſun : | 

Health brace your nerves, and zephyrs aid your pace, 
Till your long voyage happily be be done! 


See, Delia, on my roof your gueſts to-day ; 5 
To- morrow on my roof your gueſt no more ! 

Ere yet tis night, with haſte they wing away, 

Io morrow lands them on ſome ſafer ſhore. 


| How juſt the moral in this ſcene convey d! 
And what without a moral would we readꝰ 

| Then mark what Damon tells his gentle maid, 
And with bis leſſon regiſter the deed. 


T thus life's cheerful ſeaſons roll away; 3 
Tuns threats the winter of inclement age; 
Our time of a&ion but-a ſummer's day : 


And earth's frail orb the ſadly- varied * 


And does no pow'r i its friendly aid diſpenſe, 
Nor give as tidings cf ſome happier clime 7 
Find ace no guide in gracious Providence 


Beyond the ſtroke of death, the verge of time? ? 


Yes, 8 the ſacred oracles we hear, 


TI the path to realms of endleſs 1 25 
That bid our hearts, nor death, nor anguiſh fear, 


Dis future bla oe that to life the OR, | 


Then let us timely for our flight pi 
And form the ſoul for her divine es. 
Obey the call, and truſt the Leader's care 
I 0 bring us ſafe through virtue's paths to God. 


Let no fond love for earth exact a- ſighj, 
No doubts divert our ſteady ſteps aſide; 
1 Nor let us long to live, nor dread to die; 


He n 15 our hope, and n our racy 
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* LXVII. ON MIGRATION IN GENERAL. 


Atque alio patriam quzrunt ſub ſole jacentem. 


- *% VIRGIL, * 


Regions they ſeek beneath another ſun, 


MIGRATION is generally.ſuppoſed to be pe- 
culiar to the feathered tribe ; but this is a limited 


idea, which has originated from inattention to the eco- EE 


nomy of Nature. Birds migrate, with a view to 
remedy the inconveniencies of their preſent ſituation, 


and to acquire a more commodious {tation with res 


gard to food, temperature, propagation, and ſhelter; 
but, from ſimilar -motives, men, fometimes in 


amazing multitudes, have migrated from north to 


ſouth, diſplaced the natiFe inhabitants, and fixed . 
eſtabliſhments in more comfortable climates than 
thoſe which they had relinquiſhed; and theſe, in 
their turn, have fallen victims to freſh and barbarous 
emigrants. Among the inhabitants of the more 
northern nations, as Norway, Sweden, &c. not- 
withſtanding a very ſtrong attachment to their na- 
tive countries, there ſeems to be a natural or in- 
ſtinctive propenſity to migrate. Poverty, rigour of - 
climate, curioſity, ambition, falſe repreſentations of - 
intereſted individuals, the oppreſſion of feudal ba- 
rons, and fimilar circumſtances, have given rife to 
great emigrations of the human ſpecies. But it is 
worthy of-remark, that the emigrations from ſouth 
to north, except from the love of conqueſt in am- 
bitious nations, are ſo rare, that the inſtinct ſeems 
hardly to exiſt in thoſe more fortunate climates, 
_ Curioſity is a general inſtinctive principle, which 
operates ſtrongly in the youthful periods of life, and 
ſtimulates every man to viſit places that are diſtant” 


„ - 


- At the approach of winter, the 
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from his ordinary reſidence. This innate deſire is 
influenced by the relations of travellers, and by 
many other incentives of a more intereſted kind. 
Without the principle of migration, mankind, it is 
probable, would never have been ſo univerſally dif- 
fuſed over the ſurface of the earth. It is counter- 
balanced, however, by attachment to thoſe countries 
which give us birth, a principle ſtill more powerful 
and efficient. Love of our native country is ſo 
ſtrong, that, after (gratifying the migrating prin- 
ciple, almoſt every man feels a longing defire to re- 
turn. . "4 . 


Savages, as long as their ſtore of food remains - 
unexhauſted, continue in a liſtleſs inactive ſtate, and 
ſeem not to be prompted by any motives of curioſity. 
They have no conception of a man's walking either 
for amuſement or exerciſe. But, when their pro- 
viſions begin to fail, an aſtoniſhing reverſe takes 
* They then rouſe, as from a profound ſleep. 
queſt of wild beaſts, birds, and fiſhes, they mi- 
grate to immenſe diſtances, exert the greateſt feats 
of activity, and endure incredible hardſhips and 
fatigue. After acquiring a ſtore of proviſions, they 
return to their wonted haunts, and remain inactive 
till their food begins again to fail. . 2 
Quadrupeds Akewile perform partial migrations. 

| ſta, the raindeer, 

and the roebuck, leave the tops of the lofty moun- 
tains, and come down to the plains and copſes. 
Their chief objects, in theſe flittings, are food and 

| ſhelter. When ſummer commences, they are har- 
rafled with different ſpecies of winged inſects, and 
to avoid theſe enemies, they regain the ſummits of 
the mountains, where the cold, and the height of 


de ſituation, protect them from their Attacks. In 


Norway, and the more northern regions of Europe, 
the oxen, during the winter, migrate to the ſhores. 
ol the ſea, where they feed upon ſea plants and the 
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bones of fiſhes; and biſhop Pontoppidan remarks, 
that the cattle know by inſtinct when the tide retires; 
and leaves theſe articles of food upon the ſhore. In 
Orkney and Shetland, the ſheep, for the ſame pur- 
_ poſes, uniformly repair to the ſhore, in winter, at 
the ebbing of the tides. Rats, particularly thoſe of 
the florthern regions of Europe, appear, from time 
to time, in ſuch myriads, that the inhabitants of Nor- 


way and Lapland imagine the animals fall from hea- * | | 


ven, The celebrated Linne, who paid great atten- 
tion to the economy of theſe migrating rats, remark- 
ed, that they appeared in Sweden periodically every - 
cizhteen or twenty years. When about to migrate, - 
they leave their wonted abodes, and aſſemble to- 
gether in inconceivable numbers. In the courſe of 
their journey, they make tracks in the earth of two 
inches in depth; and theſe tracks ſometimes occupy - 
a breadth of ſeveral fathoms. What is ſingular, 
the rats in their march, uniformly purſue a ſtraight - 
line, unleſs they are forced to turn aſide by fome un- 
ſurmountable obſtacle. If they meet with a rock, 
they firlt try to pierce it, and, after diſcovering the 
attempt to be impracticable, they go round it, and 
then reſume the ſtraight line. Even a lake does not 
interrupt their paſſage ; for they either traverſe it in 
a ſtraight line, or periſh in the attempt; and, if they _ 
meet with a bark, or other veſſel, they do not alter 
their directions, but climb up the one fide of it and 
deſcend by the other. FT erde 
Frogs, immediately after their transformation 
from the tadpole ſtate, leave the water and migrate 
to the meadow, or marſhy grounds, in queſt of in- 
ſects. The numbers of young frogs which ſuddenly 
make their appearance in the plains induced Ronde- 
|:tius, and many other naturaliſts, to imagine that 


they were generated in the clouds, and ſhowered 


down upon the earth. But if, like Mr. Derham, 
they had examined the fituation of the place wik 
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regard to ſtagnating waters, and attended to the 


nature and transformation of the animals, they 


would ſoon have diſcovered the real cauſe. of the 
phenomenon. 

Of all migrating ele particular kinds of 
fiſhes make the longeſt journies, and in the greateſt 
numbers. The ation of the ſpecies, and 


the procuring ef food, are the principal motives of 


their migration. The ſalmon, a fiſh which makes 
regular migrations, frequents the northern regions 


alone. It is unknown in the Mediterranean ſea, and in 


all the rivers which fall into it. It is found in ſome 


of the rivers of France that empty themſelves into 


the ocean. Salmons are taken in the rivers of 


Kamtſchatka, and appear as far north as Greenland. 
They live both in the ocean and in freſh waters. 


To depoſit their ſpawn, they quit the ſea in the 
month of September, and aſcend the rivers. 80 


ſttrong is the inſtinct of migrating, that they preſs 


up the rivers with amazing keenneſs, and ſcarcely 


any obſtacle is ſufficient to interrupt their progreſs. 


They ſpring, with great agility, over cataracts ſeveral 


Feet in height. When they find a place which they 


think proper for depoſiting their eggs, the male and 
female unite their labours in forming a convenient re- 
ceptacle for the ſpawn in the ſand, which is general- 


ly about eighteen inches deep. In this hole the fe- 


male depoſits her eggs, and the male his milt, which 


they are ſaid to cover carefully with their tails ; for, 
after ſpawning, their tails are deprived of ſkin. The 


when not diſturbed by violent floods, lie bu- 


eggs: 
- ried in the ſand till the ſpring, and they are hatched 
about the end of March. The parents, however, 


after this i important office has been performed, haſten 


back to the ſea, in order to cleanſe themſelves, and 


to recover their ſtrength. Toward the end of 


Mlarch, the young fry begin to appear, and they 


gradually increaſe in le till ond Acquire the length 


„ 
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of four or five inches, ard are then called ſmelts or 


ſmoults. About the beginning of May, all the con- 
fiderable rivers of Scotland are full of falmon-fry; 
and, after this period, they migrate to the ſea.” About 
the middle of ſune, che earlieſt of the fry begin to 
appear again in the rivers: At that time they are 
from twelve to ſixteen inches long, and gradually 

augment, both in number and ſize, till about the end 
of July or the beginning of Auguſt, when they weigh. 
from ſix to nine pounds. This is a very rapid growth. 
But a gentleman of credit at Warrington informed 
Mr. Pennant of a growth ſtill more rapid. A fal- 
mon, weighing ſeven pounds and three quarters, 


was taken on the ſeventh day of February. It was 


marked on the back, fin, and tail, with ſciſſars, and 
then turned into the river. It was retaken on the 
17th day of the following month of March, and then 
it weighed ſeventeen pounds and a half. The ſeaſon 
for fiſhing ſalmon in the Tweed begins on the oth 
of November, and ends on old Michaelmas day. In 
that ſingle river, it is computed that no leſs than 
208, ooo, at a medium, are annually caught, which, 
together with the products of many other rivers on 
both ſides of Scotland, not only afford a wholeſome 
and palatable food to the inhabitants, but alſo form a 
conſiderable article of commerce. 220 8 
Herrings are likewiſe actuated by the migrating 
principle. They are chiefly confined to the north- * 
ern and temperate regions of the globe. They fre- 
quent the higheſt latitudes, and are ſometimes found 
on the northern coaſts of France. They appear in 
vaſt ſhoals on the coaſt of America, as far ſouth as 
Carolina. In Cheſapeak bay there is an annual in- 
undation of herrings; and they cover the ſhores in 
ſuch amazing numbers as to become offenſive to the 
inhabitants. The great winter rendezvous of the 
herrings is within, or near, the arctic circle, where 


they remain ſeveral months, and acquire ftrength 


9 
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and of a long migration. In theſe ſeas, inſet food 
is much more abundant than in warmer latitudes. 
They begin their migration ſouthward in the ſpring, 
and appear off Shetland in April and May. Theſe, 
however, are only the forerunners of the immenſe 
ſhoal which arrives in June. Their approach is re- 
cogniſed by particular ſigns, ſuch as the appearance 
of certain fiſhes, the vaſt number of birds, as gannets 
or ſolan geeſe, which follow the ſhoal to prey upon 
the herrings. But, when the main body arrives, its 
breadth and depth are fo great, as to change the ap- 
pearance of the ocean itſelf. The ſhoal is generally 
divided into columns of five or ſix miles in length, 
and three or four in breadth. Their progreſſive 
motion creates a kind of rippling or ſmall undulations 
in the water. They ſometimes ſink and diſappear 
for ten or fifteen minutes, and then riſe again toward 
the ſurface. When the ſun ſhines, a variety. of 
ſplendid and beautiful colours are reflected from their 


dodies. In their progreſs ſouthward, the firſt inter- 


ruption they meet with is from the Shetland iſlands. 
Here the ſhoal divides into two branches. One 
branch ſkirts the eaſtern, and the other the weſtern 
ſhores of Great Britain, and fill every bay and creek 
with their numbers. Thoſe which proceed to the 
* weſt from Shetland, after viſiting the Hebrides, where 

the great fiſhery is carried on, move on till they ace 

again interrupted by the north of Ireland, which 


bbliges them to divide a ſecond time. One diviſion 


takes to the weſt, where they are ſcarcely perceived, 
being ſoon Joſt in the immenſity of the Atlantic ocean. 
© The other diviſion goes into the Iriſh ſea, and affords 
nouriſhment to many thouſands of the human race. 
The chief object of herrings migrating ſouthward 
is to depoſit their ſpawn in warmer and more ſhal- 
low ſeas than thoſe of the frigid zone. This in- 
- Nin ſeems not to be prompted by a ſcarcity of 
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food ; for, when they arrive upon our coaſts, they 
are fat and in fine condition; but, when returning 
to the ocean, they are weak and emaciated. They 
continue in perfection from the end of June to the 
beginning of winter, when they begin to depoſit 


their ſpawn. © The great — of the herring fiſh- | 


erics are off the Shetland and the Weſtern n 
and along the coaſt of Norfolk- 

Beſide ſalmons and herrings, there are many fiſhes 
waich obſerve a regular migration, as mackerels, 
lampreys, pilchards, &c. About the middle of July, 
the pilchards, which are a ſpecies of herrings, though 
ſmaller, appear in vaſt ſhoals off the coaſts of Corn- 
wall. When winter approaches, like the herrings, 
they retire to the arctic ſeas. Though ſo nearly al- 
lied to the herring, it is not incurious to. remark, 
that the pilchards, in their migration for. the purpoſe 
of ſpawning, chooſe a warmer latitude; for, off the 
coaſts of Britain, the great ſhoals never appear fur- 


ther north than the county of Cornwall and the 


Scilly iſlands. 
of the land-crab there are ſeveral ſpecies. The mi- 
gration of what is called the violet land- crab deſerves 
ſome notice. It inhabits the warmer regions of Eu- 
rope: but its particular reſidence is in the tropical cli- 
mates of Africa and America. Land-crabs generally - 
frequent the mountainous parts of the country, which 
are, of courſe, moſt remote from the fea. They 
inhabit the hollows of old trees, the clefts of rocks, 
and holes which they themſelves dig in the earth. 
In April and May, they leave the mountains, and 
march in millions to the ſeaſhore. At this period 
the whole ground is covered with them; and a man 
can hardly put down his foot without -treading on 


them . The object of their migration is to depoſit _ 


their ſpawn on the ſeaſhore. In their n — 


2 Voyage aux ile; Francoiſes pars Labat, tom. ii, page 221. 
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ward the ſea, like the northern rats, they move in a 
ſtraight line. Even when a houſe intervenes, inſtead 
of deviating to the right or left, they attempt to ſcale 
the walls. But, when they meet with à river, they 
are obliged to wind along the courſe of the ſtream, 
In their migration from the mountains, they obſerve 
the greatcſt regularity, and commonly divide into 
three bodies. I he firſt confiſls of the ſtrongeſt and 
boldeſt males, which, like pioneers, march forward 
to clear the way, and to face the greateſt dangers. 
The females, which form the main body, deſcend 
from the mountains in regular columns, which are 


fiſty paces broad, three miles long, and fo cloſe that 


they almoſt entirely cover the ground. Three or 
four days aſierward, the rear guard follows, which 
conſiſts of ſtraggling undiſciplined troops of males 
and females. They travel chiefly during the night; 
but, if it rain by day (for moiſture facilitates 
their motion) they proceed in their ſlow uniform 
manner. When the ſun ſhines, and the ſurface of 
the ground is dry, they make a univerſal halt till 
. the evening, and then reſume their march. When 
alarmed with danger, they run backward in a diſ- 
orderly manner, and hold up their nippers in a threat- 
ening poſture. They even ſeem to intimidate their 
enemies; for, when diſturbed, they make a clatter- 
ing noiſe with-their nippers. But, though they en- 
deavour to render themſelves formidable to their 
enemies, they are cruel to each other. When an 


individual, by any accident, is ſo maimed that he 


cannot proceed, his companions. immediately devour 
him, and then purſue their journey. Aſter a fa- 
tiguing and tedious march, which ſometimes con- 
tinues three months before they reach the ſhore, they 


prepare themſelves for depoſiting their ſpawn. The 


7 


eggs {till remain in the bodies of the animals, and are 


not excluded, as uſual to this genus, undef -the tail, 
- To facilitate the maturation and excluſion of the 
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the land-crabs no ſooner arrive on the | 

than they approach to the margin of the ſea, and al- 
low the waves to paſs ſeveral times over their bodies. 
They immediately retire to the land; the eggs, in 


the mean time, come nearer to maturity, and the 


animals once more go. to the water, depoſit their 
eggs, and leave the event to Nature. The bunches 
of ſpawn are ſometimes as large as a hen's egg; and 
it is not incurious to remark, that, at this very pe- 
riod, numbers of fiſhes of different kinds are anxi- 


ther the painful migration of the land-crabs, or the 
wonderful inſtin& of the fiſhes which await their ar- 
rival, in order to devour their ſpawn, is the moſt af- 
toniſhing fact, mult be left to the conſideration of 


philoſophers. The eggs which eſcape. theſe vora- _ 


cious fiſhes are hatched under the ſand. - Soon after, 
millions of minute crabs are ſeen leaving the ſhore, 
and migrating ſlowly toward the mountains, Moſt 
of the old ones, however, remain in the flat parts oſ 
the country till they regain their ſtrength. They _ 
dig holes in tae earth, the mouths of which: they co- _ 
ver with leaves and mud. Here they throw off their 
old ſhells, remain quite naked, and almoſt without 
motion for ſix days, when they become ſo fat that 


they are eſteemed delicious food. When the new - * 


ſhell has hardened, the animals, by an inſtinctive 


impulſe, march back to thoſe mountains which they + ; 
had formerly deſerted. In Jamaica, where they are 


numerous, the land-crabs-are regarded as great de- 
licacies; and they are ſo abundant, that the ſlaves 
are often fed entirely upon tbemn. 
The migrating principle is not confined to men, 
quadrupeds, birds, and reptiles ; it extends to many 
of the inſect tribes. Numberleſs inhabitants of the 
air paſs the firſt ſtages of their exiſtence in the wa- 
ters. There they remain for longer or ſhorter pe- 
riods, according to the ſpecies, - Previous to their. 
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transformation into chryſaliſes, they quit the waters, 
and come upon dry ground, where-they undergo their 
amazing change. Inſtead of active water-worms, 
they dig or find holes in the earth, where they ate 
converted into chryſaliſes, or ſeemingly inanimated be- 
ings, and, in a ſhort time, mount into the air in the 
form of winged inſets. Similar migrations are to 
be obſerved among land- inſects. But migration is 
not confined to water-worms. Many ſpecies of ca- 
terpillars which feed upon the leaves of trees, ſhrubs, 
and other vegetables, when about to undergo their 
transformation, leave their former abodes, deſcend 
from the trees, and conceal themſelves in the earth, 
The hiving of bees, when numerous colonies re- 
move in order to eſtabliſh new ſettlements, is ano- 
ther inſtance of the migration of inſets. Indeed, if 
we except bees, waſps, ants, and a few others, moſt 
inſects, whether they inhabit the air, earth, or wa- 
ters, are perfect wanderers, having no fixed place of 
reſidence. Some of them, as the ſpider tribes, build 
temporary apartments; but, when diſturbed, they 
migrate to another commodious place, and erect new 
habitations.  _ ; 25, ; 
From the facts which have been enumerated, it is 
apparent, that the principle of migration, or the de- 
fire of changing ſituations, is not confined to parti- 
cular birds, but extends through almoſt the whole 
ſyſtem of animation. Men, quadrupeds, birds, fiſhes, 
reptiles, inſects, all afford ftriking examples of the 
migrating principle. From the fame facts it is 
equally apparent, that the general motives for mi- 
grating are ſimilar in every claſs of animals. Food, 
multiplication of ſpecies; and a comfortable tempera- 
ture of air, are evidently the chief cauſes which in- 
duce animals to remove from one place to another, or 
what” amounts to the fame thing, from one climate 
to another. Partial emigrations, or emigrations tb 
ſmall diſtances, are prompted by the ſame inſtinctive 
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motives which induce animals of a different true | 
to undertake long and fatiguing excurſions. But, 
previous to actual migration, what are the peculiar 
feelings of different animals, and what ſhould ftimu- 
late them to proceed uniformly in the direction that 
ultimately leads them to the ſituations moſt accommo- 
dated to their wants and their conſtitutions, are myſ- - _ 
teries, with regard to which, like every other part of 
the economy of Nature, it is the duty of philoſo- 
phers, inſtead of attempting to puſh their inquiries 
beyond the bounds of human ability, to obſerve a 


— 


LXV II.. ON THE INSTINCT OF BRUTES. 


Nor will it clefs delight th attentive ſage 3 
T' obſerve that inſtinct, which unerring guides 


The brutal race, which mimicks reaſon's lore, 27 
And oft tranſcends. SOMERVILE. 


This truth ſhines bright to human ſenſe ; - 
Each ftrong affection of th unconſcious brute ; 35 
Each bent, each paſſion of the ſmalleſt mite, 


Is wiſely given; harmonious they * EY 
The work of pertect reaſon. * 5 DYER. | 


THE Divice Wiſdom and a be ſtill 
further demonſtrated, not merely from the ſenſes of 
animals in general, of which I have recently treated, 
but in the proviſion which he has made for "he brute 
creation in particular, by that wonderful faculty 
which we call inſtinct; and which I would define to 
be a natural diſpoſition or with which ani? 
mals are endued, and by virtue of which they are 
enabled to provide for themſelves, to know what is 


© 


* 
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good for them, and are determined to opagate 
55 2 preſerve their ſpecies. gr 

Many of the ancient philoſophers aſcribed. to 
1 brutes an underſtanding, differing only in degree 
from that of man, and attributed their inferiority to 
tze want of proper and ſufficient. bodily organs. 
© _ This ſyſtem has been very ſtrenuouſly ſupported by 
NI. Helvetius, in his treatiſe De ] Eſprit. Among 
the moderns, the learned Dr. Cudworth endeavoured 

to explain the inſtinct of animals, by means of a 

certain plaſtic nature. Des Cartes thought that all 

the actions of brute animals might be explained by 

the ſimple laws of mechaniſm. He conſidered them 

as machines totally devoid of life and ſentiment, but 

ſio curiouſly conſtructed by che Creator, that the 
mere impreſſions of light, ſound, and other external 
agents, on their organs, produced a ſeries of mo- 

* * © tions on chem, and cauſed them to execute thoſe 
various operations, which had beſore been aſcribed 

to a certain principle of life and ſpontaneity. But 

the actions and manners of animals, which are 

; totally incompatible with the mere principles and 
Usus of mechaniſm, evince the abſurdity of this. opi- 
nion. The celebrated Buffon, however, adopts it 
Mn part} but he allows them life, and the faculty of 
diſtinguiſhing between pleaſure and pain, together 
with a ſtrong inclination to the former, and aver- 
ſion from the latter. By theſe inclinations and 
averſions, he undertakes to — for all, even the 

5 ge friking operations of animals; - affirming that, 

| of iĩimpreſſions made on the brain, 

Ft by means-of:the ſenſitive organs, and by the reaction 
..__ _ of the brain and nerves on the muſcles, theſe ma- 
chines acquire a motion conſormable to the nature 

of the animal, and of the impreſſions of the different 
Denn which arten r and excite: de- 

M0 or averſion. 

- The edi, harman of Leber. has alla 


% — 
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been applied to explain the actions of brute animals. 
Others have conſidered theit actions as produced 
by the conſtant and immediate inſluence of the Di- 
vine Energy, directing all their inclinations and 
motions: ſuch appears to have been the opinion, 
however unphiloſophical it muſt appeat, of Mr. 
Addiſon *. Abbe de Condillac, in his Eſſay on the 
Origin of Human Knowledge, aſter giving his opi- 
nion that brutes have no memory, defines inſtinct 
to be imagination re- exciting, upon the preſence 
of an object, ſuch perceptions as are connected with 
it, and thereby directing every ſpecies of animals, 
without the aſſiſtance of reflection. But all tie va= 
rieties of opinion on this ſubje& have been accu - 
rately enumerated by M. Reimar, in his Obſerva- 
tions Phyſiques, publiſhed in 1770. This ingenious 
philoſopher, after defining inſtinct, in the moſt 
comprehenſive ſenſe of the word, to be every natural 
inclination, accompanied with a power, in animals, 
to perform certain actions, divides inſtincts into 
three heads. The firſt, which he calls mechanical 
inſtincts, belong to the body, conſidered as an or- 
ganized ſubſtance, and are exerciſed blindly and in- 
dependently of the will of the animal. Such are 
thoſe which produce the motion of the heart and 
lungs, the contraction and dilatation of the pupil, 
digeſtion, &c. This claſs of inſtincts is poſſeſſed 
in common both by men and brutes, and, in ſome 
meaſure, even by vegetables. The ſecond” claſs 
comprehends thoſe which he terms repreſentative in- 
2 « There is uot, in my opinion, any thing more myſterious in 
nature than this inſtinct in animals, which thus riſes above reaſon, and 
falls infinitely ſhort of it. It cannot be accounted for by any proper- 
ties in matter, and, at the ſame time, it works after ſo odd a manner, 
a we cannot think it the faculty of an — = 
which e nor tobe explained by, ang, ers eas Taker, bo. th 
bodies themſelves, nor from any laws of mechaniſm, but, according 
to the beſt notions of the greateft philoſophers, is an immediate imipreſ= 
fon from the Firſt Mover, and the divint energy acting in the creatures.” 
VOL, II. M 
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inſtincts, which conſiſt partly in the power to per- 
ceive external objects by their preſent impreſſion on 
the ſenſes, and partly by the facility of rendering the 
ideas of theſe objects preſent to the mind by the 
powers of imagination, or of memory, in a lax ſenſe 
of the word. Theſe are common to men and. other 

animals, excepting that brutes poſſeſs the faculty of 
imagination only in common with us, and not that 
of memory, in the ftrict and proper ſenſe of the 
word. Indeed, M. Reimar endeavours to prove, 
that the knowledge of brutes does not merely differ 
in degree from that of man, but that it is of a kind 
entirely different from it; and that they are inca- 


© - Pable both of memory and reaſoning : the faculty of 


imagination ſerving to give them a confuſed idea of 
events that are paſt, by the view or other impreſ- 

ſions of objects that are preſent. The third and 
principal claſs of inſtincts is that which comprehends 
all thoſe which he calls /pontaneoms. I his ſpecies 
of inſtinct is not attended with any power of re- 
flection, determining the animal to decide freely 
between _ different modes of action preſent to 
his imaginatlon ; nor is it merely corporeal or me- 
pcs It is put into action by — and 
primitive principle of ſelf- love, implanted in all ani- 
mated beings; or by a love of pleaſure and averſion 
from pain, producing a voluntary inclination to per- 
form certain actions which tend to their wellbeing 
and preſervation. To the performance of theſe ac- 
tions they are particularly prompted by their preſent 
ſenſations, by imagination ſupplying the place of 
memory, and by other cauſes. wonderful 
effects produced by theſe inſtinctive appetites, are 


further to be attributed to the exquiſite mechaniſm 


in their bodily conformation, particularly in the 
ſtructure of their various organs with which they 
execute their operations, and to the ſuperior per- 
fection and acuteneſs of their external ſenſes, by 
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which they are quickly and diſtinctly informed of 
thoſe qualities of objects which moſt materially con- 
cern them. In order to account for the more curious 
and ſurpriſing operations of brute animals, M. Rei- 
mar adds two other principles; namely, firſt, an in- 
ternal diſtinct. perception of the preciſe power and 
proper uſe of their various bodily organs, together 
with an innate knowledge of the qualities of thoſe 
objects around them in which they are intereſted; 
and, ſecondly, certain innate and determinate powers 2 
and inclinations, impreſſed by the Author of Nature, 
à priori, on the ſoul itſelf; by which they are arbi- 
trarily, and without their own knowledge or con- 
ſciouſneſs, directed and irreſiſtibly impelled to the 
performance of thoſe various operations, which they 
execute with ſuch unremitting induſtry and art. 
I have ſuccinaly ſtated theſe different opinions 
concerning the inſtinct of brutes, without pretend- 
ing to determine which is right. There will ever 
be phenomenons in nature, on which we may rea- 
ſon, but on which we cannot decide. The inſtinct 
of brutes ſeems to have been originally implanted in 
them by the Great Creator, to compenſate, as it 
were, for not granting them the nobler faculty of 
reaſon. Theſe inſtincts are diverſified in a thouſand 
ways, and - appropriated to their reſpective wants. 
Animals have inſtincts for motion; inſtincts to pro- 
vide for their ſubſiſtence, to diſcern; to find, to feize, 
and to prepare it; inſtincts to conſtruct their neſts 
and other habitations ; inſtincts for the propagation 
of their ſpecies, for ſelf-defence, and every other re= _ 
quiſite occaſion. In a word, it ſeems unqueſtion- 
able that inſtinct in brutes bears ſome analogy, be. 
ever inferior it be, to reaſon in mankind. | 


"Whether with reaſon, or with inſtinct bleſt, 5 
| Know, all enjoy that power which ſuits them belt: | 
To bliſs alike by that direction tend, | 
And find the means proportioned to their end. 

M 2 | 
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Say, when full-inflin& is th? unerring —. 
What pope or council can they need beſide? 
Reaſon, however able, cool at beſt, 

Cares not for ſervice, or but ſerves when preſt ; 

' Stays till we call, and then not often near; 

But honeſt inſtinct is a volunteer, 

Sure never to o erſhoot, but juſt to hit, 

While ſtill too wide or ſhort is human wit; 

Sure by quick nature happineſs to gain, 

Which heavier reaſon labours at in vain. 

This too ſerves always, reaſon never long: 

One muſt go right, the other may go wrong. 

See then the acting aud comparing powers 
One in their nature, Which are two in ours ! 

And reaſon raiſe o'er inſtinct as you can, 

In this tis God directs, in that tis man. 

Wo taught the nations of the field and wood 
To ſhun their poifon and to chooſe their food? 
Preſcient, the tides and tempeſt to withſtand, 

Build on the wave, or arch beneath the ſand ? 

Who made the ſpider parallels deſign, 

Sure as De Morvre, without rule or line? 

Who bid the ſtork, Columbus-like, explore 

Heavens not his own, and worlds unknown before; 
Who calls the council, ſtates the certain day, 
Who forms the phalans, and who points the way 2 


_ POPE, 


* 


: = 8 various inſtances of the force of inſtinct 
in the brute creation, I ſhall ſelect a few only, which 
cannot but excite the admiration.of the rational ob- 
ſerver. This wonderful inſtinct, whatever it be, 
directs every different kind of bird to obſerve a par- 


tticular plan in the ſtructure of its neſt, and directs 


all the ſame ſpecies to work after the me model. 
This, certainly, cannot be imitation; for though 

u hatch a crow under a hen, and never let it ſee 
any of the works of its own kind, the neſt it makes 
ſhall be the ſame, to the laying of a ſtick, with all 
the other neſfs N It cannot be 
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reafon ; for were animals endued with it to as great 
a degree as man, their buildings would be as differ- 
ent as ours, according to the different conveniencies 
that they would propoſe to themſelves. 8 | 

The force of this inſtin& is greater or leſs, in 
proportion as the particular object of it renders it 
requiſite; for inſtance in the propagation of the 
fpecies. With what caution does the hen provide 
herſelf a neſt in places unfrequented, and free from 
noiſe and diſturbance | When the has laid her eggs 
in ſuch a manner that ſhe can cover them, what 
care does ſhe take in turning them frequently, that 
all parts may partake of the vital warmth ! When 
ſhe leaves them, to provide for her neceſſary ſuſte- 
nance, how punctually does ſhe return before they 
have time to cool, and become incapable of produ- 
cing an animal] In the ſummer, you ſee her giving 
herſelf greater liberty, and quitting her care fot 
above two hours together ; but in winter, when 
the rigour of the ſeaſon would chill the principles of 
life, and deſtroy the young ones, ſhe grows more 
aſſiduous in her attendance, and ſtays away but half 
the time. When the birth approaches, with how 
much nicety and attention does ſhe help the chick 
to break its priſon 1 Not to take notice of her to= 
vering it from the injuries of the weather, providing 
it proper nouriſhment, and teaching it to help itſelf; 
nor to mention her forſaking the neſt, if, after the 
uſual time of reckoning, the young one does not 
make its appearance. A chymical operation could 
not be followed with greater art or diligence than is 
ſeen in the hatching of a chick; although there are 
many other birds that ſhow far greater ſagacity in 
all the forementioned particulars. | 

But, at the ſame time, the hen, which has all this 
ſeeming ingenuity (which, indeed, is abſolutely ne- 
celiary for the propagation of the ſpecies) conſidered 
in other reſpects, is without the leaſt glimmering of 
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thought or common ſenſe. She miſtakes a piece of 
chalk for an egg, and ſits on it in the ſame manner; 
ſhe is inſenſible of any increaſe or diminution in the 
number of thoſe ſhe lays: ſhe does not diſtinguiſh 
between her own, and thoſe of another ſpecies ; and 
when the birth appears of ever fo different a bird, 
will cheriſh it for her own. In all theſe circum- 
ſtances, which do not carry an immediate regard to 
the ſubſiſtence of herſelf or her ſpecies, ſhe is a very 
idiot. In other birds too, the object of this inſtin& 
appears to be merely the preſervation of their ſpe- 
cies: for, notwithſtanding the natural love of brutes 
is much more violent and intenſe than in rational 
creatures, Providence has taken care that it ſhall be 
no longer troubleſome to the parent than it is uſeful 
to, the young; for as ſoon as the wants of the latter 
ceaſe, the mother withdraws her fondneſs, and leaves 
them to provide for themſelves: and what is a very 
remarkable circumſtance in this part of inſtinct, we 
find that the love of the parent may be lengthened 
out beyond its uſual time, if the preſervation of the 
ſpecies require it; as we may ſee in birds that drive 
away their young as ſoon as ever they are able to 
get their livelihood, but continue to feed them, if 
| they are tied to the neſt, confined in a cage, or by 
any other means appear not in a condition to ſupply 
their own neceſſities. 
In the choice of their food, boch with reſpect to 
what is ſalutary, and even what is medicinal, __ 
are particularly ſagacious: 


Driv'n oft from nature's s path by artful man, 

Who blindly turns aſide, with haughty hand, ; 
Whom ſacred inſtinct would ſecurely lead. , 
By their All-perfe& Maſter inly taught. 
They beſt their food and phyfic can diſcern ; 

For He, Supreme Exiſtence, ever near, | 
Informs them. O'er the vivid green oblerve 

With what a regular conſent they crop, - 
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At every fourth collection to the moon SR» 
Unſavoury crow-flower ; whether to awake 1 
Languor of appetite with lively — an 
Or timely to repel approaching ills * u wt 
Hard to determine. + 6 "DYBR- 


Somervile, in the ſecond book 6 his poem, the 
Chace, gives a fine deſcription of the inſtinftive - 
rata, which the .roebuck and the hare mpeg 
to eſcape from their purſuers. 

And others are wonderfully . in laying 
up ſtores againſt a time of ſcarcity; as w_ bees : 
whoſe hiſtory would alone fill a volume. We 7 

But an enumeration of all the al berge 
of inſtinct in the various kinds of animals would 
carry me too far. Let it ſuffice then, to obſerve 
here, that man, with all the pride of reaſon, may 
have been indebted for ſome of the moſt uſeful arts 
to their ingenious labours; as I have noticed in a 
former paper -. 4 

The many wonderful circumſtances obſervable 
the inſtinC of brutes, have given riſe to this ig 
of a modern philoſopher, Deus ef? anima bratorum, 
God is the ſoul of brutes; an idea ſimilar, but in a 
bolder form of words, to that already quoted from 
Mr. Addiſon. But it is unphiloſophical to attribute 
that to the immediate agency of the Deity, Which is; 
the reſult of laws, which he originally eſtabliſhed; 
for he has been pleaſed. to govern the material uni- 
verſe by the intervention of a yaricty. of ſecond 
cauſes; all, indeed, under the conſtant guidance of 
his overruling oroVidence, and all ultimately leading, 
to the contemplation. and adoration, of Him, the 
Great Firſt Cauſe and Mover of all. 4 

I ſhall conclude this paper with an excellent ar- 
gument for a future ſtate, which. Dr. Young bas 
deduced from the conſideration of the N 
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Reaſon progreſſive, inſtinct is complete: 
Swift inflin® leaps ; flow reaſon ebiy climbs ; 
Brutes ſoon their zenith reach ; their little all 
Flows in at once; in ages they no more - 
Could know, or do, or covet, or enjoy. | 
Were man to live coeval with the ſan, 

The patriarch pupil would be learning ſtill; 
Yet, dying, leave his leſſon half unlearnt. 


. And why ? 


His immortality alone can tell. 


— 


 LXIY. THE FORCE or INSTINCT EXEMPLIFIED IN 
THE NATURAL HISTORY OF THE BEAVER, 


| Were they as vain as gaudy-minded man, 
As flatulent with fumes of ſelf-applauſe, 
Their arts too animals might boaſt, YOUNG, 


IN my preceding paper I intimated, that the bee, 
in particular, would furniſh a copious ſubject, illuſ- 
trative of the wonderful force of inſtinct. But as 
the curious operations of theſe induſtrious inſeAs 
are within the reach of actual inſpection, I ſhall be 
content, at preſent, to have recourſe to the natural 
hiſtory of the beaver; a creature, whoſe ſagacity is 
ſo aſtoniſhing, that we may well apply to it what the 
poet ſays, of the elephant: 


How inſtinct varies in the groveling ſwine, 
Compar d, half-reaſoning elephant, with thine ! 
Twixt that, and reaſon, what a nice barrier! 

For ever ſeparate, yet for ever ne!! - POPE. 


NUMBER LXIX. 42.3 249 


Of all animals that live in ſociety, none, indeed, 
approach nearer to human underſtanding than the 
beavers. We are ſtruck with aſtoniſhment at the 
ſight of their work ; and on reading their hiſtory, 
are apt to imagine it to be that of a ſpecies 'of men. 
We are at a loſs to determine which is moſt won- 


derful in their labours ; whether the grandeur ane 


ſolidity of the undertaking, or the exquiſite art, fine 
views, and general deſign, ſo excellently difplayed 
throughout every part of their execution. A fociety 
of beavers ſeems to be an academy of engineers, 
that proceed on rational plans, which they rect ify or 
modify as they judge neceflary ; purſuing them with 
exactneſs and perſeverance. They are all actuated 
by the fame ſpirit, and unite their will and ftrength 
to promote one common end, which is invariably 
the general good of the ſociety. In a word, we 
muſt be witneſſes of their performances, before we 
— imagine them to be capable of them. The tra- 
veller that ſnould inſpect their habitations, without 
previous information, might think himſelf among a 


- 


nation of ſavages. 
The more remote from the tyranny of man, the 
greater ſeems to be the ſagacity of animals. The 
beavers, in thoſe diſtant ſolitudes where men have 
rarely paſſed, exert all the arts of architects and ei- 
tizens. They build greater habitations than event 
the rational inhabitants of theſe countries can ſhow 
and obey a more regular diſcipline than ever man 
could boaſt. But as ſoon as man intrudes upon 
their ſociety, their ſpirit of induſtry and wiſdom 
ceaſes : they no longer exert their uſual arts, but 
become patient and dull, as if to fit them for a ſtate 
of ſervitude, * | K 
The American beaver was long unknown to our 
moſt curious and inquiſitive naturaliſts, or, at leaſt, 
the accounts we have had were ſo blended with falſe- 
hood and error, as to render them altogether of 


* 
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doubtful- authority. The memoirs of the re | 
demy of ſciences at Paris, and the reſearches, 13 
* of the celebrated Buffon, have entirely 
diſſipated every doubt. 
he hair of this avimal, which covers the whole 
body except the tail, is not alike throughout ; for 
there are too ſorts mixed together, which differ not 
only in length, but in colour and thickneſs. Part of 
it is about an inch and a half long, and as thick as the 
hair of a man's head, very ſhining, and of a brown 
colour, inclining ſomewhat to a tawny. It is of a 
cloſe ſubſtance, and fo ſolid, that no cavity can be 
perceived by a microſcope. — The ſhorteſt is about 
an inch long, and is in greater plenty than the for- 
mer: it is likewiſe ſmaller and ſofter, inſomuch that 
ñũt feels almoſt like filk. This difference of the hair 
or fur-is to be met with in ſeveral animals, but more 
particularly in the beaver, the otter, and the wild 
boar; which, -perbaps, may be the more neceſſary 
for theſe creatures, becauſe they delight in muddy 
places, and the longeſt hair may ſerve to keep the 
mud from penetrating to the ſkin.— T be — 
vary in colour. They are ſometimes found of a 
deep black, eſpecially in the north; and, in the Le- 
verian Muſeum, there is a ſpecimen quite white. 
As they advance ſouthward, the beauty of their fur 
decreaſes.— Among the Illinois they are tawny, and 
even of a ſtraw colour. 
I The head, from the noſe to the hind part, is five 
inches and athalf long, and five inches broad from the 
prominence. of the two cheek bones. The ears are 
like thoſe of an otter, being round, and very ſhort: 
they are covered with hair on the outſide, but are al- 
moſt naked within. The common length of a bea- 
ver, from noſe to tail, is about two feet tour inches. 
It is commonly ſaid, that theſe animals delight in 
ihe gnawing of trees; and, in reality, their teeth 


E to be very proper for that- purpoſe, * 


* 


# * — 
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thoſe before; but are not ſharp-pointed, to ſerve 
inſtead of a ſaw, as have affirmed ; or, at leaſt, - 
they are not in the American beaver 3 but they are 
proper to cut with, like thoſe of uirrels, porcu- 
pines, and rats. The length of thoſe below is above 

an inch; but the upper teeth are not quite ſo long 

and they ſlip on the {ide of each-other, becauſe they : 
are not directly oppoſite. They are half round em 

the outſide, and of a bright red or o colour. 
They are about a quarter of an inch in breadth. near 
the jaw; but are ſomewhat narrower at the extren- 
ity. — Beſide the teeth, called the inciſors, they have 
ſixteen grinders, that is, eight on each ſide, four - 


above and four below, and 1 are e oppoſite bo 


to each other. 

The ſtructure of their 2 is — extraordinary, 
and evinces evidently, that Nature deſigned theſe ani- 
mals to live as well in the water as on the land: for, 
although they have four feet like terreſtrial animals, 
yet thoſe behind are as fit for ſwimming as walking, 
the five toes of which they conſiſt being joined to- 
gether like thoſe of a gooſe, but their fore feet are 
like the hand of a man. They are covered with 
1 the outſide, and the nails are n 208 
ſhar 

Theſe animals are found in great plenty, , all round 
Hudſon's. Bay, and as low as "Carolina _ Louiſi- 
ana. They are not known in Eaſt Florida, nor in 
South America. Mr. Pennant ſays, that the ſpecies 
commences in latitude 60, or about the River of 
Seals, in Hudſon's Bay, and is loſt in latitude 30, 
in Louiftana, From Hudſon's Bay and Canada, he 
traces them weſtward to 120 degrees of longitude, 
as far as the tract weſt of Lac Rouge, or the Red 
Lake. He thinks it probable, that they are conti- 
nued to the weſtern extremity of this great continent 
oppoſite to Aſia; for the Ruſſian adventurers got 
ſome of their ſkins on the iſle of Ragjak, which * 
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natives muſt have had from Atnerica. However, 
9 in the illands of the 
New Archipelago; nor yet in Kamtſchatka, on ac- 
en — 0 wor woods beyond the river 
Kot From this place, he doubts whether they 
— wid afſeciated, or 1 in a civilized ſtate, 
nearer than the banks of the river Jeneſei, — 
Konda, and other rivers which run into the Oby. 
But, in their unſoc:able ſtate, they are found in the 
woody parts of independant — in Ruflia, 
Lapland, Norway, and Sweden. 

The American, or, as we call them, the aſſociated 
and civilized beavers, are the moſt ſapacious and in- 
duſtrious of animals; and, as obſerved before, they 
erect edifices ſuperior in contrivance to thoſe of the 
 favage human natives of their wilds. In order to 
form an habitation, they ſelect a level piece of 

nd, with a ſmall rivulet running through it. 
Fo effect effect their works, a community of two or three 
hundred aſſemble; and every individual of this com- 
munity bears his ſhare in the laborious preparations. 
Some fell trees of great ſize, by gnawing them 
aſunder with their teeth, in order to form beams or 
piles; and they fo contri ve, that the tree conſtantly 
falls toward the water, that they may have the leſs 
way to carry it, when they have divided it into pie- 
ces. After they have done this, they each take a 
piece by itfelf, and roll it toward the water, where 
they intend to place it. The expedition with which 

cut down theſe trees is amazing; for a number 
of them ſurround the body, and, in a few minutes, 


will gnaw through a tree two or three feet in cir- 


cumference. are employed in rolling the 
pieces to the water ; others dive, and ſcrape holes 
with their feet, in beer 60 fix them; and 3 

party exert their efforts to raiſe them in their proper 
ew. A fifth party is buſied in collecting ys 
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ſtones, and clay, which others carry on their broad 
tails to their proper places. Theſc beat or temper 
the earth into mortar wich their feet, or ram it 
between the piles, or plaſter the infide of their 

Theſe preparations are to form their dwellings 
within an artificial piece of water or pond; which 
they make by raiſing a dam acroſs the level ſpot on 
which they had pitched. This is done, firſt by 
driving into the ground ſtakes five or fix feet long, _ 
placed in rows, and ſecuring each row by wattling 
it with twiggs, and filling the interſtices with clay, 
rammed down cloſe. The fide next to the water is 
ſloped ; the other perpendicular. The bottom is 
from ten to twelve feet thick; the thickneſs gradu- 
ally diminiſhing to the top, which is about two or. 
three feet thick. The centre of the dam forms a 
ſegment of a circle, from which extends, -on each 
ſide, a ſtraight wing. In the centre of the dam, a 
_ gutter is uſually left, for the waſte water to diſcharge 
itſelf, Theſe dams are often a hundred feet long, 
and neatly covered with turf, _ OIL 
The houſes. which theſe wiſe animals build are 

ſeated near the ſhore, in the water thus collected by 
means of the dam. They are erected upon piles, 
and are ſometimes round, ſometimes oval. "The 
tops are vaultcd, fo that the inſide reſembles an oven, 
and the outſide a dome. The walls are made of 
earth, ſtones, and ſticks, and are uſually two feet 
thick. They are commonly about eight feet high 
above the ſurface of the water, 'and are very neatly 
and cloſely plaſtered in the inſide. The floor is a 
foot higher than the water. The houſe, ſometimes, 
has only one floor, which is ſtrowed with leaves or 
moſs, on which each beaver lies in its proper place. 
At other times, there are three apartments ; one to 
lodge, a ſecond to eat in, and a third to dung in, for 
they are very cleanly, and conſtantly cauſe the *hlth 


* 
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to be carried off by the inferior beavers.— M. du 
Pratz ſays, that the beavers in Louiſiana form num- 
bers of cells; and that each animal, or, more pro- 


bably, each pair, poſſeſſes one. He ſays, that he 
has ſeen no leſs than fifteen of thoſe cells ſurround- 


ng the centre of one houſe. He alſo acquaints us, 

that the beayers of Louiſiana are a third leſs than the 
brown ſort, and that they are covered with a cine- 
leg. down, which is % with long ſlvery 
- hairs. 

In each houſe are two openings ; one is toward 
the land ; the other is within, and communicates 
with the water, for the conveniency of getting to 
their magazine of proviſions in froſty weather. This 
orifice is formed ſo as to be below the thickneſs of 
the ice; for they lodge their proviſions under the 
water, and dive, and bring it into the houſe, as they 
want it. They begin to build theſe houſes when 
they form a new ſettlement in the ſummer, and it 
coſts them a whole ſeaſon to finiſh their "_ and 
to lay in their proviſions. 8 

Theſe beavers ſeem to be among qua quadrupeds, | 
what bees are among inſects. They have a chief, 
.or ſuperintendant, in their works, who directs the 
whole; and the utmoſt attention is paid to him by 
the whole community. Each individual has a taſk 
allotted, which he undertakes with the utmoſt alac- 
rity. The overſcer gives a ſignal, by a certain 
number of ſlaps with his tail, expreſſive of his or- 

ders. The moment the artificers hear it, they haſ- 

ten to the place thus pointed out, and perform. the 
allotted labour ; whether to draw the wood, to.carry 
te clay, or repair any accidental breach. They 

have alſo their centinels among them, who, by the 
ſame kind of ſignal, give notice of any appre- 


3 hended danger. They have, moreover, ſays Mr. 


Graham, a fort of flaviſh beaver ws them a r 
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Jogous to the drone) which * in ſervile 

works, and the domeſtic drudgery. 

— The number of houſes in each pond is from wa 

to twenty-five ; the number of animals in each from 

two to thirty. They are ſuppoſed to affociate in 

pairs. They are, therefore, monogamous, which 
is another proof of their approach to civilization. 

Their Dod, which is laid in before winter, by | 
the tenants of each houſe, conſiſts of the bark and 
boughs of trees. Mr. Lawſon ſays, that they are 
fondeſt of the ſaſſafras aſh, and ſweet gum. In 
ſummer, they live on leaves, fruit, and ſometimes 
crabs and crawfiſh: but they are not fond of fiſh. * 

Their r in laying in their winter proviſion 
is wonderful hey cut the wood they prefer into 
certain lengths; they pile them in heaps beneath the 
water, to keep them moiſt; and when they want 
food, they bite the wood into ſmall pieces, and bring 
it into their. houſes. Father Charlevoix fays, that 
the Indians obſerve. the quantity which the beavers 
lay in at the approach of winter; and that it is the 
almanack of the ſavages, who judge, from the greater 
or leſs ſtock, of the ſeverity or mildneſs of the * | 
proaching ſeaſon. 

The beavers. of America have a variety of: lakes 
and waters, in which they might fix their ſeats; but 
their ſagacity informs them of the precarious tenure 
of ſuch dwellings, which are liable to be overthrown 
by every flood. This is their inducement for un- 


dertaking their vaſt and wonderful labours, in places 8 


therefore, formed a dam, as before obſerved, to ſu 
port a reſervoir, fed only by a rivulet, they have 
nothing to fear but from land floods, or the ſudden 
melting of the ſnows. Theſe, ſometimes, make 
breaches, or damage their houſes; but the defects 
are inſtantly repaired. 


where ns ſuch inconvenience can be felt. 19 105 c 
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In a word, ſo wonderful is the „the (kill, 
r net ob. 
ſerves, they will ever remain an im rable enig- 


ma to philoſophers. They are endued, he thinks, 
with a kind of underſtanding, which ſeeras to place 
them between man and other animals. Their 
works, indeed, bear the greateſt reſemblance to 
thoſe of man; and were we to judge of them from 
their firſt impreſſion upon us, we ſhould be apt to 
conclude that theſe animals were actually endued 
with underſtanding and reflection. But, from a 
cloſer inſpection, it will appear, that in all their ar- 
chitecture, they are not actuated by reflection, but 
by chat inſtinct which is innate in them. Were 
— * capable of reflection, they might build — 

y now from what thaw did formerly ; and 
we ſhould perceive, in their habitations, the traces 
of greater perfection, and continual improvement. 
But we may perceive, that they adhere invariably to 
their ancient methods; and that they never depart 
from the circle which nature has preſcribed to them. 
The beavers, therefore, build no otherwiſe naw, 
than they did before the deluge.—This, however, 
cannot diminifh our admiration of them ; for of all 
the animals that live in ſociety, theſe, certainly, ap- 
| the neareſt to human reaſon ; and they leave 
us, in aſtoniſhment, VV 
Seaſons, | 


What is this Mighty Breath, ye ſages, ſay, 
That in a powerful language, felt, not heard, 
Inſtructs them? 
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LXX. ON THE HABITATIONS OF ANIMALS IN GENERAL. 


Behold the acting and comparing powers F: iN 
One in their nature, which are two in ours! | 

And reaſon raiſe o'er inſtinct as you can 
In this tis God direRs, in that tis man. POP Bo 


INSTINCTIVE ingenuity, in the conſtruction 
of their habitations, is not confined to inſects : it is 
viſible, for the ſame common ends, in the admirable - 
contrivances of quadrupeds and birds. In ſome for- 
mer papers, I entered into a diſcuſſion of inſtinct in 

eneral , exemplified by the natural hiſtory of the 
ver b, and by ſome obſervations on the nidifica- 
tion of birds ©; and I ſhall devote my prefent eſſax 
to ſome conſiderations on the habitations of animals, 
in fone 5 | | EX 
ith regard to quadrupeds, many of them em- 
ploy no kind of architecture, but live conſtantly in 
the open air. When not under the immediate pro- 
tection of man, they ſhelter themſelves in rough, or 
ſtormy weather, among trees or buſhes, or retire. 
under the coverture of projecting rocks, or the ſides 
of hills oppoſite to thoſe from which the wind pro- 
ceeds, Beſide theſe arts of defence, to which they 
are prompted by inſtinct and experience, Nature 
furniſhes them, during the winter months, with a 
double portion of long hair, which protects them 
from cold, and other aſſaults of the weather. 4 

Of the-quadrupeds that make or chooſe. habita- 
tions for themſelves, ſome dig holes in the earth, - 
ſome take refuge in the cavities of decayed trees, and 
in the clefts of rocks, and ſome actually conſtruct 
cabins or houſes. But the artifices they employ, 
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the materials they uſe, and the ſituations they ſelect, 
are ſo various, and ſo numerous, that I am neceſ- 
farily confined to a few of the more curious ex- 
amples. | OY is ET ag 3 
Of the operations and architecture of the beaver, 

I have already, as obſerved above, given a very 
ample account. The Alpine marmot is a quadruped 

about ſixteen inches in length, and has a ſhort tail. 
In figure, the marmots have ſome reſemblance both 
to the rat and to the bear. When tamed, they eat 
every thing preſented to them; as fleſh, bread, fruit, 
| Toots, herbs, inſets, &c. They delight in the re- 
gions of froſt and ſnow, and are only to be found on 
che tops of the higheſt mountains. They remain in 
4 torpid ſtate during winter. About the end of 
September or beginning of October, they retire into 
cheir holes, and never come abroad again till the 
beginning of April. Their retreats are formed with 
much art and precaution. With their feet and 
claws, which are admirably adapted to the purpoſe, 
they dig the earth with amazing quickneſs, and throw 
it behind them. They do not make a fimple hole, 
or a {traight or winding tube, but a kind of gallery 
in the form of a Y, each branch of which has an 
aperture, and both terminate in a capacious apart- 
ment, where ſeveral of the animals Jodge together. 
As the whole operation is performed on the declivity 
of a mountain, this innermoſt apartment is alone 
horizontal. Both branches of the Y are inclined. 
One of the branches deſcends under the apartment, 
and follows the dectivity of the mountain, This 
branch is a kind of aqueduct, and receives and car- 
ries off the excrements of the animals ; and the other, 
which riſes above the principal apartment, is uſed 
for coming in and going out. The place of their 
abode is well lined with moſs and hay, of which they 
lay up great ftore during the fummer. They are 
ſocial animals. Several of them live together, and 
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work in common when forming their habitations. 
Thither they retire during rain, or upon the ap- 
proach of danger. One of them ſtands centinel upon 
a rock, while the others gambol upon the graſs, or 
are employed in cutting it, in order to make hay. 
If the centinel perceives a man, an eagle, a dog, or 
other dangerous animal, he alarms his companions 
by a loud whiſtle, and is himſelf the laſt that enters 
the hole. As- they continue torpid during winter, 
and, as if they foreſaw that they would then have no 
occaſion for victuals, they lay up no proviſions in 
their apartments. But, —— they feel the firſt 
approaches of the ſleeping ſeaſon, they ſhut up both 
| paſlages to their habitation ; and this operation they 
perform with ſuch labour and ſolidity, that it is more 
eaſy to dig the earth any where elſe than in ſuck 
parts as they have thus fortified. At this time they 
are very fat, weighing ſometimes twenty pounds. 
They continue to be plump for three months 3 but 
afterward they gradually decline, and, at the end of 
winter, are extremely emaciated. . When ſeized in 
their retreats, th:y appear rolled up in the form of a 
ball, and covered with. hay. In this ſtate, they are 
ſo torpid that they may be killed without ſeeming to 
feel pain. The hunters ſelect the fatteſt for eating, 
and keep the young ones for taming. Like the dor- 
mice, and all the other animals which fleep during 
winter, the marmots are revived by a gradual and 
gentle heat: and it is remarkable, that thoſe which 


are fed in houſes, and kept warm, never become 


torpid, but are equally active and en during * 
whole year. 

T be habitation where moles depoſit their young 
merits a particular deſcription ; becauſe it is con- 
ſtructed with peculiar intelligence, and becauſe the 
mole is an animal with which we are well acquaint- 
ed. They begin by raiſing the earth, and forming 
2 pretty high arch. They leave partitions, or 3 


o 
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kind of pillars, at certain diſtances, beat and preſs 
the earth, interweave it with the roots of plants, and 
render it ſo hard and ſolid, that the water cannot 
penetrate the vault, on account of its convexity and 
firmneſs. They then elevate a little hillock under 
the principal arch; upon the Jatter they lay herbs 


and leaves for a bed to their young. In this ſitua- 


tion they are above the level of the ground, and, of 


- courſe, beyond the reach of ordinary inundations. 


They are, at the ſame time, defended from the rains 


. by the large vault that covers the internal one, upon 


the convexity of which Jaſt they reſt along with their 
young. This internal hillock is pierced on all ſides 


with floping holes, which deſcend {till lower, and 


ſerve as ſubterraneous paſſages for the mother to go 
in queſt of food for herſelf and her offspring. Theſe 
by-paths are beaten and firm, extend about twelve 
or fifteen paces, and iſſue from the principal manſion 
like rays from a centre. Under the ſuperior vault 
we likewiſe find remains of the roots of the meadow 
faffron, which feem to be the firſt food given to the 


young. From this deſcription it appears, that the 


mole never comes abroad but at conſiderable diſtances 
from her habitation, Moles, like the beavers, pair ; 
and fo lively and reciprocal an attachment ſubſiſts 
between them, that they ſeem to diſreliſn all other 
fociety. In their dark abodes they enjoy the placid 
habits of repoſe and ſolitude, the art of - ſecuring 
themſelves from injury, of almoſt inſtantaneouſly 
making an . or habitation, and of procuring 2 
plentiful ſubſiſtence without the neceſſity of going 
abroad. They ſhut up the entrance of their retreats, 
and ſeldom leave them, unleſs compelled by the ad- 
miſſion of water, or when their manſions are demo- 
liſhed by art. | 

The nidification of birds has at all times deſerv- 
edly called forth the admiration of mankind. Their 
nets, in general, are built with ſuch exquiſite art, 
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that an exact imitation of them exceeds all the 
powers of human ſkill. Their ſtyle of architecture, 
the materials they employ, and the fituations they 
ſelect, are as various as the different ſpecies. Indi- 
viduals of the ſame ſpecies, whatever region of the 
globe they inhabit, collect the ſame materials, ar- 
range and conſtruct them in the ſame form, and 
make choice of ſimilar ſituations for erecting their 
temporary habitations ; for the neſts of birds, thoſe 
of the eagle-kind excepted, after the young have 
come to maturity, are for ever abandoned by the 
parents. S | 5 

To deſcribe minutely the neſts of birds would be 
a vain attempt. Such deſcriptions could not convey 
an adequate idea of their architecture to a | 
who had never ſeen one of thoſe beautiful and com- 
modious habitations, which even aſtoniſh and excite 
the amazement of children. 


The different orders of birds exhibit great vari 

in the materials and ſtructure of their 3 Thel. 
of the rapacious tribes are in ral rude, and com- 
poſed of coarſe materials, as Tried twigs, bents, &c. 
But they are often lined with ſoft ſubſtances. * 
build in devated rocks, ruinous and ſequeſtered 
caſtles and towers, and in other ſolitary retirements. 
The aërie or neſt of the eagle is quite flat, and not 
hollow, like. thoſe of other birds. The male and 
female commonly place their neſt between two rocks, 
in a dry and inacceffible fituation. The fame neſt, 
it is ſaid, ſerves the eagle during life. The ſtruc- 
ture is ſo conſiderable, and compoſed of ſuch ſolid 
materials, that it may laſt many years. Its form re- 
ſembles that of a floor. Its baſis conſiſts of ſticks 
about five or fix feet in length, which are ſupported 
at each end, and theſe are covered with ſeveral layers 
of ruſhes and heath. An eagle's neſt was found in 
the Peak of Derbyſhire, which Willoughby deſcribes 
in the following manner: It was made of great 
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Nicks, reſting one end on the edge of a rock, the 
other on a birch tree. Upon theſe was a layer of 
ruſhes, and over them a layer of heath, and on the 
heath ruſhes again; upon which lay one and 
an addle n by them a lamb, Doin 
three heath pouts. I he neſt was about two 
ſquare, and had no hollow in it”. But the butcher. 
birds, or ſhrikes, which are leſs rapacious than eagles 
and hawks, build their habitations in ſhrubs and 
2 and employ. moſs, wool, and other ſoft ma- 
- The birds belonging to the order of Pies in Mr, 
Pennant's Genera of Birds, are extremely irregular 
in conſtructing their neſts. The common magpies 
build their neils in trees, and their ſtructure is ad- 
mirably contrived for affording warmth and protec. 
tion to the young. [be nelt is not open at top: it 
is covered, in the moſt dexterous manner, with an 


arch or dome, and a {mall opening in the fide of it 


is left, to give the parents an opportunity of paſſing 
In and out at their pleaſure. To protect their eggs 
and young from the attacks of other animals, the 
magpies place, all round the external ſurface of their 
neſt, ſharp briars and thorns. The Jong-tailed tit- 
mouſe, or oxeye, builds nearly like the wren, but 
with {till greater art. With the fame materials as 
the reſt of the ſtructure, the titmouſe builds an arch 
over the top of the neſt, which reſembles. an egg 
. erected upon one end, and leaves a ſmall hole in the 
fide for a paſſage. _ Both eggs and young, by this 
contrivance, are defended from the injuries of the 
air, rain, cold, &c. That the young have 2 
{oft and warm bed, ſhe lines the inſide of the neſt 
with feathers, down, and cobwebs. The fides and 
roof are compoſed of moſs and wool interwoven in 
the moſt curious and artificial manner. | 
I have mentioned before *, that, in warm climates, 
pans x | 2 See No. AIT. 32355; 22103356 
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many ſmall birds ſuſpended their neſts on 1 tender 
twigs of trees, to prevent them from being deſtroyed 
by the monkeys. In Europe, there are only three 
birds which build penſile neſts, namely, the common 
oriola, the parus pendulinus, or hang-neſt titmouſe ; 
and another penſile neſt, belonging to ſome unknown - 
bird, was lately diſcovered by Mr. Pennant, near the 
houſe of Blair in Athole, in the north of Scotland, 
In a ſpruce fir-tree, Mr. Pennant remarks *, was a 
hang-neſt of ſome unknown bird, ſuſpended at the 
four corners to the boughs. It was open at top, an 
inch and a half diameter, and two deep; the ſides 
and bottom thick; the materials moſs, woelted, and 
' birch bark, lined with feathers. - 
It is a ſingular, though a well atteſted fact, that 
the cuckow makes no neſt, and neither hatches nor 
feeds her own young. © The hedge-ſparrow (ſays 
Mr. Willoughby) is the-cuckow's nurſe, but not the 
hedge-ſparrow __ but alſo ringdoves, larks, finches, 
1 myſelf, with many others, have ſeen a wagtail 
feeding a young cuckow. The cuckow herſelf 
builds no neſt ; but having found the neſt of ſome 
little bird, ſhe either devours or deftroys the eggs 
ſhe there finds, and, in the room thereof, lays one of 
her own, and ſo forlakes it. The filly bird return- 
ing, ſits on this egg, hatches it, and, with a great 
deal of care and toil, broods, feeds, and cheriſhes the 
young cuckow for her own, until it be grown up 
and able to fly and ſhift for itſelf. Which thing 
ſeems ſo ſtrange, monſtrous, and abſurd, that for my 
part I cannot ſufficiently wonder there ſhould. be 
ſuch an example in Nature; nor could I ever have 
been induced to believe that ſuch a thing had been 
done by Nature's inſtinct, had I not with mine own 
eyes ſeen it. For Nature, in other things, is wont 
conſtantly to obſerve one and the ſame law and order, 


o Tour in Scotland, vol. i. page 104. 
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agreeably to the higheſt reaſon and prudence ; which 
in this caſe is, that the dams —* neſts for thams 
ſelves, if need be, fit upon their own eggs, and bring 
up their own young after they are hatched *?, This 
economy, in the hiſtory of the cuckow, is not 
fingular, but ſeems to contradict one of the 
univerſal laws eſtabliſhed among animated beings, 
and particularly among the Gathered tribes, 3 
the hatching and rearing of their offspring. 
however, like the oftrich in very warm 
though the cuckow neither hatches nor feeds her 
young, ſhe places her eggs in ſituations where they 

are both hatched and her offspring brought to ma- 
turity. Here the ſtupidity of the one animal makes 
it a dupe to the rapine and chicane of the other; for 
the cuckow always deſtroys the eggs of the {mall 
bird before ſhe depoſits her own. 

. Moſt of the paſſerine or ſmall tribes build their 
nefts in hedges, ſhrubs, or buſhes; though ſome of 
them, as the lark and the goatſucker, build upon the 
ground. The neſts of ſmall birds are more delicate 
in their ſtructùre and contrivance than thoſe of the 
larger kinds. As the ſize of their bodies, and like- 
wiſe that of their eggs, are ſmaller, the materials of 
which their neſts are compoſed are generally warmer. 
Small bodies retain heat a ſhorter time than thoſe 
which are large. Hence the eggs of {mall birds re- 
quire a more conſtant ſupply of heat than thoſe of 
greater dimenſions. Their neſts, ingly, are 
built proportionally warmer and deeper, and are 
lined with fofter ſubſtances. "The larger birds, of 
courſe, can leave their eggs for ſome time with im- 
punity ; but the ſmaller kinds fit moſt aſſiduouſſy; 
for, 3 to go abroad in queſt 

of food, the neſt is — pied by the male. 

When a neſt is 2 N 


2 Willoughby's Ornithology, page 98. 


NUMBER LEXX. 263 


Arien of ho male and female in concealing it 

from the 1 ͤ 
tive animals. If it is built in buſhes, the 
branches are dif 


ae forks Wakes x9th 0 Ie". 
entirely from view. T's conceal her retreat, tho 
chaffinch covers the outſide of her neſt with moſs, 
which is commonly of the ſame colour with the bark 
of the tree on which ſhe builds. The common 
ſwallow builds its neſt on the tops of chimnies; and 
the martin attaches hers to the corners of windows; | 
or under the eaves of houſes. Both employ the fame 


materials. The neſt is built with mud well tem- 


pered by the bill, and moiſtened with water to make 5 


it more firmly cohere; and the mud or clay is kept - 
till firmer by a mixture of ſtraw or grals. ” Within 

it is neatly lined with feathers. Wu by, off . 
the authority of Bontius, informs us, That, on 

the ſeacoaſt of the kingdom of China, a fort of ſmalf 
party-coloured birds, of the ſhape of ſwallows, at a 
certain ſeaſon of the year, namely, their breeding 

time, come out of the midland country to the rocks 
and from the foam or froth of the ſea water | 
and breaking ag ainſt the bottom of the rocks, gather | 


2 certain 9 glutinous matter, perchance the bo 
ſperm of whales, or other fiſhes,” of which they build 
their neſts. Theſe neſts the Chineſe pluck from 


the rocks, and bring them in great numbers ag | 
the Eaſt Indies to ſell; which are eſteemed by glut- 
tons great delicacies, who, diſſolving them in lickew 
or mutton broth, are very fond of them, preferring: 
them far before oyſters, muſhrooms, or other dainty! 
and lickerifh-miorſels which moſt gratify the palate. 
— Theſe neſts are of a hemiſpherical figure, of the 
2 : of a gooſe-egg, and of a ſubſtance reſembling 5 
inglaſs | 7 
Moſt of the cloven-footed waterfowls, or waders; 
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ee heron build large neſts in trees, 
and other coarſe materials; and 
3 on churches, or on the tops of 
houſes. * of the webfooted fowls lay their eggs 
___- HLHkewiſe on the ground, as: the terns, and ſome of 
- the gulls and „ But ducks pull the down 
from their own breaſts to afford a warmer and more 

_ comfortable bed for their young. The auks, the 

| guillemots, and the ipuftins, la their eggs on the 

naked ſhelves of high rocks. The penguins, for the 

ame purpoſe, dig large and deep holes under ground, 

It is not unworthy of 9 birds uniformly 
proportion the dimenſions of their neſts to the num- 
ber and ſize of the young to be produced. Every 
hee lays nearly a determined number of eggs. 

if one be each day abſtracted from the neſt, 
_ the e bird continues to lay daily more till her number 
zs completed. Dr. Lifter, by this practice, made - 
ſwallow lay no leſs than nineteen eggs. 

I nnumerable other particulars might be adduced 

of the force of inftin& in the brute creation, with 

reſpect to their habitations. - But enow- have been 

-  efiumerated, to evince-how much the providential 
care of the Divine Being is extended over univerſal 
exiſtence.— I ſhall conclude this paper with the ob- 
- ſervations of an ingenious writer , on the beaver, in 
particular, which are well worthy the attention. of 
me proud politicians of the human race, who are. 
now ſo warmly contending concerning the origin 
and progreſs, the ſubverſion and regeneration, or 

extinction of empires: 
Next to the intelligence exhibited in human 6 
ciety, that of the beavers is the moſt conſpicuous. 
Their operations in preparing, faſhioning, and trani- 
porting the heavy materials for building their win- 
ter habitations, are truly aſtoniſhing; and, when we 
__ e we are apt to ink chat we are 
| 5 * nn. 
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uſing the hiſtory of man in a el of Gaviery 
*r advanced. It is only by che 
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united ſtrength, and co-operation of numbers, that 


the beavers could be enabled to produce. ſuch Won 


derful effects; for, in a lolitary ſtate, as they t 


preſent appear in ſome northern parts of Europe, the 
beavers, like, ſolitary ſavages, are timid and ſtupid 


animals. They neither affociate, nor attempt to 
conſtruct villages, but content themſelves with dig- 


ging holes in the earth. Like men under the op- 
preſſion of deſpotic governments, the ſpirit of the 
European beavers is depreſſed, and their genius is 
extinguiſhed by terror, and by a perpetual and ne- 
ceſſary attention to individual fafety.' The northern 
parts of Europe are now ſo populous, and the ani- 

mals there are ſo perpetually hunted for the ſake o& 
their furs, that they have no opportunity of affociat- 
ing; of courſe, thoſe wonderful marks of their ſa- 
gacity, which they exhibit in the remote and unin- 
habited regions of North America, are no longer to 
be found. The ſociety of beavers is 'a ſociety of 


peace and of affection. They never quarrel or in- 
jure one another, but live together in different num- 


bers, according to the dimenſions of particular ca- 


bins, in the moſt perfect harmony. The principle 


of their union is neither monarchical nor. deſpotic. 


| But the inhabitants of the different cabins, as Well 


as thoſe of the whole village, ſeem to acknowledge 
no Chief or leader whatever. Their aſſociation pre- 


ſents to our obſervation a model of a pure and _ 


perfect republic, the only baſis of which is mutual 
and unequivocal” attachment; "They have no law 


but the law of love and of parental affection. Hu- 


manity prompts us to wiſh that it were poflible ta 


eſtabliſh republics of this kind among mankind, * 


But the diſpoſitions of men have. little affinity a 
_ thoe of the he, 8 
| | 3 £6 — N 2 3 wad a: 4 — 15 42 
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This waſte of muſic is the voice of love; 


That even to birds, and beaſts, the tender art: 
Ol pleaſing teackes. — rann, 


= — Vinnes pours his thao 5 
Rs e 


A 
ſt every animal with a. ſexual attachment, i is the 
and continuation of the reſpective ſpe- 
oy But, with regard to man, and, in an -infe- 
rior degree, ww all pairing animals, love is the ſource 
af many other ſocial and important advantages. 
/ Love, or a ſtrong affection for a particular woman, 
zs to young men, perhaps, one of the greateſt incen- 

Nves to virtue and propriety of conduct. This ob- 

* fervation, however, I ſhall not purſue, ds it is more 

properly the ſubject of a moral eſſay. My preſent 

diſquiſition, in courſe; ſhall be con ned to that: in- 

Kinct of Nature in the brute creation, taught by 

which, they form reciprocal attachments, and evince 


porn emi a 


The love of offspring, though: not univerſal,. is, 
perhaps the firongeſt Nao whine: principle in 
nature. It overcomes: the ſenſe: of . pain, and even 
the prineiple of ſclf-preſervation.. many 
wonderful examples NG wp be. mentioned that 
as bitch, which,. during the 2 — difleftinn, 
licked her young, whoſe preſence. ſeemed. to make 
* forget the moſt * tortures; and, 


- 7 | , * 
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when FOr removed, the uttered che mit. "HE 
Jorous cries . Certain of . incloſe 
their eggs in a ſilken bu 
ſelves. - "ET bis bag eg a? to- 3 


it along with pr 5 
ö re 


——— and the falls into x lang =. 
When the bag is again preſented to her, the in- 
ſtantly ſeizes it, and carries it off with rapidity. ©. & 
The young ſpiders no ſooner eſcape from the eggs 
than they dexterouſly ar arrange themſelves on the 
back of the mother, who continues, for ſome time, 
to carry them about with her, and to all their 
wants. Another ſpecies of ſpider attaches her bag 
of eggs to her belly. This ſpider is likewiſe very 
agile, 12 ſo ferocious and determined in the pro- 


r one 

after another, and conceals them in a new retreat, 2 

— Waſps feed their young, when in the worm or 
terpillar Rate, in the lame manner as pigeons and. : 


lowin 5 
an ie ekulcned and anpprrnnd: ſhe then 3 
and throws it into the mouths of her young. « It 
the fame manner (fays Reaumur) I have obſerved a 
female waſp ſwallow a large portion of an inſect: in 

a ſhort time afterward; {the 1 the different 
cells of her neſt, diſgor orged the contents of her lo- 
mach, and diſtributed food in this e 
to her young wotms”. | 


3 
FX + 
Smet Prog of rd Hig "© 


appeti 
hhatched, inſtead of her uſual timidity, ſhe becomes 
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N aſter they bring forth. A cow, at leaſt in 


* 


All animals acquire a double portion of force and 


a domeſtic ſtate, is a placid and phlegmatic animal: 
but, whenever ſhe produces a calf, a wonderful 


change is exhibited: be inſtantly becomes vigilant, 
Active, and even ferocious, in the defence of her 


young. A lioneſs deprived of her cubs preſents the 
moſt dreadful picture of anxiety, rage, and rapacity. 
Deſcending lower in the ſcale of animation, the ſame 


change. i is to be remarked... A domeſtic hen is a 


timid, indocile, and obſtinately ſtupid creature. 
'Though , chaſed, haraſſed, and even put in danger 


of her life, fifty times in a day, ſhe never learns to 


avoid a garden, or any particular p lace which ſhe is - 
accuſtomed to frequent, or kl ſhe is led by her 
te for food: but, the moment her chicken are 


as bold as a lion. When-ſhe thinks her young are in 
danger, the briſtles up her feathers, aſſumes a fierce- 
_ neſs. in her eye, makes an alarming noiſe, and at- 
tacks, in the moſt furious manner, and t diſ. 
tinction, every animal that comes near By the 
ſuddenneſs of her onſets, he often e ied, and 

intimidates and beats off dogs, and other 
animals, that could devour ber in an inftant. _ 
_- Though ſeveral of the inſet. tribes diſcover a 
ſtrong attachment to their young, yet all thoſe which 


 _ wndergs transformations, and do not form ſocieties, 


* 


5 0 


muſt be completely ignorant of the exiſtẽnce of their 
progeny; becauſe, in general, the parents die before 
the young are hatched. Nature, however, has en- 
dowed thoſe ſpecies with an inſtinct which produces 
all the effects of parental affection: they uniformly 
' depoſit their eggs in ſubſtances which afford to the 
young, immediately after their eſcape from the egg, 
a nouriſhment adapted to their reſpective conftitu- 


tions, and a comfortable and ſafe protection from 


my” J 
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meation and bapginefs of her productions, however 
ſeemingly inſignificant in the ſcale of being, often 
employs very different. means to accompliſh the lame 
beneficent purpoſes. 

Nature has unguelticably attached e to all E 
the neceſſary functions of animals. Bur this pleaſure - © 
cannot be conſidered. as the original cauſe of 'any _ _ » 
particular action; for the experiment muſt be made 
before the animal can diſcover whether the reſult is 
to be agreeable of diſagreeable. The truth is, that 
Nature has beſtowed on the minds of ali animated 
creatures a number of laws or inſtincts perfectly ac- 
commodated to the ſpecics, and which irreſiſtibl com. 
pel them to perform certain actions. The effects of 
theſe Jaws we perceive: but the cauſes, or the 
modes by which they operate on animal minds, are 
inſcrutable, We may and muſt admire, but We 
can never penetrate the myſteries of Nature. 

Marriage; or pairing, though. by no means 2 
univerſal inſtitution of Nature, is not unftequentuy = 
exhibited in the animal creation. In the, feathered  - 
race, for inſtance, the ſame impulſe, or law of Na- 
ture, takes place among the partridge . tribes, the 
ſwallows, the linnets, and, in general, all the 'ſmalk - -_ 
birds. The affiduicy, attention, mutual affection, DIE. 
laborious Vigilance, and ſtedfaſt fidelity of pairing 
animals, are truly admirable, and, to ingenious 
minds, afford the moſt exemplary admonitions- 8 
virtue and conjugal attachment. Indeed, in ge- 
neral, it is to be remarked, that all thoſe ſpecies f 
animals, wooſe offspring require, for ſome time, te 
induſtry and ſupport of both parents, are endowed | 
wit) the inſtinct of ſelection, or of pairigg. Win 
regard to the feathered tribes, pairing is almoſt uni- 
verſal. A diſtinction, however, as to the duration 
and circumſtances of their pairing, is to be obſerved. 

The young of all the ſmall birds, as well as of moſt  _ 
of the larger apr continue foc Tome weeks in 4 * 


® . — 
- 
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weak and helpleſs condition. The mother is not, 
like quadrupeds, provided with organs fitted to fe. 
crete alk; of courſe, ſhe-is unable to nouriſh them 
out of her own body. She is therefore obliged to 
| go abroad i in queſt of food for them. But the pro- 
geny are ſo numerous, that all her induſtry, if ac 

aſſiſted by. the father, would be ineffectual for their 
ſupport and protection. In all birds whoſe young 


: are in this condition, the males and females not onl 


pair, but each of them is endowed with the ſtron 
parental affection. Both are equally anxious and 
induſtrious -in procuring food for their mutual off. 
ſpring. This parental care and attachment uniform- 
ly continues till the young are fledged, and have 
acquired ſufficient ſtrength to provide for them- 

ſelves. Eagles, and ſome other birds of prey, con- 
tinue faithfully in pairs for years, and perhaps du- 
ring life. Theſe 2085 l I argument in 
favour of marriage mankind. No animal 
remains ſo long in the infant and helpleſs ſtate as the 
children of men; and no mother could, with her 
own induſtry, poſſibly ſuckle and procure nouriſn- 
ment for a numerous family. Here, as in the fea- 
thered tribes, Be aſſiſtance of the father becomes in- 
_ diſpenſable. On this ſubject, a curious inſtinct 
merits attention. The male of moſt birds not only 
ſelects a female, but, with great aſſiduity, drivgs 
food to her when ſitting on her ob and often res 
lieves her by ſitting on them himſelf; _ 

I- cannot forbear, in this place, to illuſtrate my 
ſubjeQ, by ſome beautiful paſſages from Thomſon,” 
| that accurate obſerver, and enthuſiaſtic adrnirer, of . 
rural nature: | 


os The gloſſy kind 
| Try every winning way inventive love | 
Can difate, and in courtſhip to their mates 
Pour forth thei lie fouls, PETE cl 
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G dan ED to 5 deep woods 
They haſte away, all as their fancy leads,  . & 
Pleaſure, or food, or ſecret ſafety prompt 
That Nature's great command may be obey'ds” + - | 
Nor all the ſweet ſenſations wa e | „ 
Indulg'd i in vain. . 

| The natient dam 3 fits, 3 
Not to be — from her tender tax & 
Or by ſharp hunger, or by ſmooth delight, 
Though the whole looſen'd Spring around her bes 
Her ſympathizing lover takes his ſtand - 
High on th* opponent bank, and ceaſeleſs fings 132338 
The tedidus time away; or elſe ſupplies "© 3 
Her place a moment, while ſhe ſudden flit? © 
To pick the ſcanty meal. Th? appointed time N - 
With pious toll ful611'a, the callow yo 
Warm'd and expanded into perfect life, 
Their brittle bondage break, and come to Night, 
A helpleſs family, demanding food 
With conflant clamour : O what paſſions then, —_ 
What melting ſentiments of kindly care, 
On the new parents ſeize ! Away *. fly 5 5 
Affectionate, and undeſiring bear - oa 
The moſt delicious morſel to their young 3, 5 3, 
Which equally diſtributed, i 
The ſearch begins. N 


Nor toll alone they ſcorn : 2 ER. 
By the great F wes of the Spring inſpir d, 
Gives inſtant courage to the fearful race, 
And to the fmple art. With ſtealthy wing. 
Should ſome rude foot their woody haunts moleſt, 
Amid a neighbouring buſh they filent drop,  - ©. 
And whirring thence, as if alarm'd, deceiwe - 
Th' unfeeling ſchoolboy. Hence, around the head 5 
Of wandering ſwain, the white - wing d plover wheels. 


Her ſounding flight, and then direQly on | 
In long excurſion ſkims the level lan, 5 
To tempt him from her neſt. The Gia aack, bene, 


N 5 „ 


* 
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O'er the rough moſs, and o'er the trackleGs waſte 


The heath-hen _ ante far: fraud ! to lead 3 
n ar aſtray. TOY | 3 


But now the feather'd youth their 5 best 
Ardent, diſdain ; and, weighing oft their N ge. 
Demand the free poſſeſſion of the K: | be 
This one glad office more, and then diſſolves _ 
Parental love at once, now needleſs 

Unlaviſh Wiſdom never works in van. 

*Tis on ſome evening, ſunny, grateful, mild, 

When nought but balm is breathing through the avs; 
With yellow luſtre bright, that the new tribes - - 
Viſit the ſpacious heavens, and look abroad 

On nature's common, far as they can ſee, 

Or wing, their range and paſture. O' er the bonghs. 
Dancing about, fill at the giddy verge . 
Their — fails; their pinions ill, 

In looſe libration frerch'd, to truſt the void 
_Trembling refuſe : till down before them fly 

The parent-guides, and chide, exhort, command, 
Or puſh them off. bay ſurgi rging air receives 

Its plumy burden; and their ſelſ-taughe wings. 
Winnow the waving element. On ground 
Alighted, bolder up again they lead, 

Further and further on, the lengthening flight; 
Till, vaniſh'd every fear, and every power 
Rouz d into life and action, light in air 

Th acquitted parents ſee their ſoaring race, 

And once rejoicing never knou them mere. 


| Calls all ber chirping family around, 
Fed and defended by the fearleſs cock; 
Whoſe breaſt with ardour flames, as on he walks,” 
Graceful, and crows defiance. In the pond, ' 
The nnely checker'd duck, before her train, 
Rows parrulous. The ſtately-ſailing ſwan 


Gives out his ſnowy plumage to the gale; 
And, 1 roud his 3 with oary leer zo 


— 


— 
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Protective of his young. The turkey nig. 
Loud-threatening reddens ; while the peacock ſpreads 
His ever-colour'd glory to the fun, n 
And fwims in radiant majeſty along. 

\ O'er the whole homely ſcene, the cooing dove —- 
Flies thick in amorous chaſe, and wanton rolls 
The glancing eye, and turns the changeful neck. EVEN. - 


Tt Nerz . the limits of this paper, if I were 
to extend my obſervations to quadrupeds, among 
whom: wha does not univerfally- take place. 

There is one circumſtance, however, which I can- 
not paſs unnoticed, as it diſplays, in the moſt con- 
ſpicuous view, the over-ruling care of Providence; 

namely, that in the brute creation, with ſome few» + 

exceptions, the ſeaſons of love are limited to parti?ꝰ- 
cular times of the year. "Theſe ſeaſons, though va- 
rious, are admirably adapted to the nature and eco- - 

nomy of the different ſpecies. They are ſo con- 

- trived, as well as the time of geſtation, that the 
offspring, when brought forth, are amply ſupplied | - | 
with the particular ſpecies of food upon which they * 
principally live. To inſtance in the feathered race, 
the young of pairing birds are produced in the 
fpring, when the weather begins to be comfortabl 
warm, and their natural food abounds. In a word. 
the bringing forth, or hatching, of all animals, not 


9 


excluding the inſect tribes, uniformly takes place at 
thoſe ſeaſons of the year when the naturè of the 
weather, and the food peculiar to: the ſpecies, arg 
beſt adapted to the conſtitution. of their offspring: 
Caterpillars of every kind are never hatched. tillthe 
various plants on which they feed, though. they 
2 in different months, have put forth theig 
ES... e ret £048. 4 $8 
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XXI. ON THE ARTIFICES OF VARIOUS chess OF 
S A. 


a 1 


One portion of his - fire was given 
To brates, th; Irigy: nily of Heaven. 

| DRYDEN, | 
"For He, Supreme Laue, erer near, 
Werren them. x 


HAvNG treated SIDE principle of aſſo- 
| ciation, and the inſtinct affection, as they pervade 
tze brute creation, I ſhall cloſe my obſervations on 
animals in general, with ſome inftances of the won- 
derful — which various kinds cf them employ, 


. yaefreaien, er the pen of their 


DYER, 


Many of theſe arts are purely inftinQive, and 
others are acquired by tence and imitation. 
The love of lite, the defire of multiplying and con- 
tinuing the ſpecies, and that ſtrong attachment which 
every animal. has to its offspring, are the ſources 
— — ng movements, dex- 
ty of animals. The principle of 
— upon the minds 
ives riſe to innumerable 


2 bra 
| 2 — beings. 


1 | An of attack and defence, and not 3 


_ - 85 N 1 
| 282 
* 


ity and us. 
ked by z bear, or other a. 


8 their 


Biſhop Pontoppidon relates, that the ſmall 
Norwegian horſes, when attacked by bears, inſtead 
of ſtriking with their hind legs, rear, and, by quick 


„ * either kill 


j 


: a wag animal, 
Cn 
rank up in lines, 
heels. 


— 


Rb 


. 


the horſe's back. When the Norwegian 
moreover, at ſuch a juncture, has a mare or 
ing with him, he generouſly puts them behind- hi 
while he attacks the bear with his fore-legs 
if he ſhonld turn about ® kick with his hind- 
he is ruined, the bear, which has double his 
inftantly leaping, and fixing on his back, — - \ 
poor horſe gallops on, till he drops down from the 
= It has often been remarked, that 
troops of wild horſes, when ſleeping, have — ob 
e who acts as a 
and 0 . wal 
The monk in Brazil, whil 
on the trees, have W e to ales 
of the approach of the tiger or other rapacious ant= .. 
mals; and, if ever this centine} is found fleeping, - 
his companions inſtantly tear him in pieces for his ; 
_—— For the fame purpoſe, when a i 
oop of monkeys are committi wy depredations n 
the das of garden a centinel is placed on an 
eminence, who, when any perſon. appears, makes 
a chattering noiſe, when the reſt immediately wake 
their efcape. | 
ny The deer-kind are nets for the arts they 
Oe order to deceive the dogs. With this 
view the ſtag often returns twice or thrice upon his 
former ſteps. He endeavours to raiſe hinds or 
ſtags to follow him, and to draw off the 
dogs from the immediate object of their purſuit. 
If he ſucceeds in this attempt, he then flies off with 
redoubled fpeed, or ſprings off at a fide, and lies 
down on his belly to conceal himſelf. When in this 
ſituation, if by any means his foot W 


ee ee, er. 1. 
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ttce dogs, they purſue him with more advan . 
becauſe he is now — fatigued. Their 2 a 


dour increaſes in proportion to his feebleneſs; and 
the ſcent becomes ſtronger as he grows warm. F rom 


ſdmeie circumſtances the dogs augment their cries and 


— 


ſtzßheir ſpeed; and, though the ſtag employs more arts 


of eſcape than formerly, as his fiſenels is diminiſh- 
ed, his doudlings and artifices become gradually lefs 


- <ffetual. No other reſource is now left him but 
to fly from the carth which he treads, and go into 


the waters, in order to cut off the ſcent — 
dogs, when the huntſmen again endeavour to put 
them on the track of his foot. After taking to the 


Water, the ſtag is ſo much exhauſted that be is in- 


capable of running much further, and is ſoon at bay, 
or, in other words, turns and defends himſelf againſt 


the hounds. In this. ſituation he often wounds the 


and- even the huntſmen, by blows with his 
"=> till one of them cuts his hams to make him 
fall, and then puts a period to his life. | 
The fallow-deer. is more delicate, and approaches 
nearer to the domeſtic ſtate than the ftag. The 
males, during the rutting ſeaſon, make a bellowing 
noiſe, but with a low and interrupted voice. They 
are not ſo furious as the ſtag. They never depart 
from their own country in queſt of females ; but 
they bravely fight for the poſſeſſion of their miſtreſſes. 
- They 5 in herds, which generally keep toge · 
ther. When great numbers axe aſſembled in one 
park, they commonly form themſelves into two diſ- 
tinct troops, which ſoon become hoſtile, becauſe they 


are both ambitious of poſſeſſing the ſame part of the 
incloſure. Each of theſe troops has its on chief 


or leader, who always marches foremoſt, and he is 


uniformly the oldeſt and ſtrongeſt of the flock. The 


others follow him; and the — 9 draw up in order | 


el battle, to force the other troop, who obſerve the | 


rity with which theſe combats mis conduted is n- 
gular. They make regular attacks, fight with co 


rage, and never think themſelves vanquiſhed by ens 


check ; for the battle is daily 3 


are completely defeated, 5 obliged to remain in 
the worſt Wa They love Ta and hilly 


countries. When 8 they run not ſtraight our 1 5 


like the ſtag, but double, and endeavour to = 
themſelves from the dogs by various artifices, and 
by ſubſtituting other animals in their place. When 

fatigued and heated, however, they take the water, 
but never attempt to croſs ſuch large rivers as tha 
ſtag. Thus, between the chace of the fallow-deer- . 
and of the ſtag, there is no material difference, Their 
ſagacity 2 & inſtincts, 'their ſhifts and doublings, are 


the ſame, only they are more frequently practiſed by © | 


the faflow-deer. As he runs not fo far before tho 
dogs, and is lefs enterpriſing, he has oftener dc 
ſion to change, to ſubſtitute another in his place, to 

double, and to return upon his former tracks; which 


renders the hunting of the fallow-deer more ſubject Io 


to inconveniencies than that of the ſtag. . 5 
The roebuck is inferior to the fag and Ci: : 
deer both in ftrength and ſtature ; but be is endowed 


with more Ineſs, courage, and vivacity. His 


eyes are more brilliant and animated. His limbs 5 | 


are more nimble ; his movements are quicker, and 4 
he bounds with equal vigour and agility: - He is 
likewiſe more crafty, conceals himſelf with greater 
addrefs, and derives ſuperior reſources from his in- 
ſtints. Though he * behind him a ſtron => 
ſcent than the frag, which increaſes the ardour of tube 
dogs, he knows how to evade their purſuit, by the 

_ rapidity with which he commences his Sts * 
bis numerous doublings. 


Heaven · taught, the roebuck weit 
. at caſe before. the —_ „ 


Ad mocks their vain purſuic : nor far he flies, 
© _ © "But checks his ardour, till the teaming ſcent, 


\  Urg'd to their ſpeed, his weak deluded foes, © / 


retreats in the earth. eee 6 


4 
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That freſhens on the blade, provokes their rage. 


Fs REI flag fati ed ; ſtrain'd to exceſs each nerve, 
h d ſinew fails; they pant; they foam; 
W o'er the high hills 
$tretches ſecure, and jeaves the ſcatter'd crowd 


: Xo puzzle 1 in the diftant vale below. so ERVILE, 5 6 


- Hares polſcls not, like rabbies, dt of gin 


Rik 


ſufficient for their own ones nor 3 
Gy e vans. 8055 


, 


Tis en that diretts the jealous hare , 

To chooſe her ſoſt abode. With ſteps . 
She forms the doubling mare ; then, ere the morn 
Peeps 


through the clouds, leaps to her cloſe receſs. 
As wandering ſhepherds on * Arabian plains 


No ſettled — obſerve, hut ſhift 


Their moving camp; now, on ſome cooler hill 


Wich cedars crown d, court the refreſhing, breeze; 


And then, below, here trickling ftreams diſtil 


From ſome precarius ſource, their thirſt allay, 


| Kore their fainting flocks So the wie hares 


Oft quit their ſeats, left ſome more curious eye. 
mark their haunts, and by dark treacherous wiles 
Plot their deſtruction; or perchance in hopes 5 
Of plenteous forage, near the ranker mead, 
Or matted blade, wary and cloſe they fit. 


' When ſpring-ſhines forth, ſeaſon of love and joy, 


: Deluge the vale, in the dry crumbling bank 
| Their forms they delve, and cautiouſly avoid 
ns boa. Yet when winter's cold 


aa 


In the moiſt marſh, * beds of ruſhes hid, 

They cool their boiling blood. When ſummer ſans 
Bake the cleft earth, to thick wide-waving fields _ 
Of corn full-grown, they lead their helpleſs young 3 
when monte! torrents and fierce rains 


ner 
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In the long bab they ſculk, or frinking . 8 
Among the wither' d Le, ak us changing ſti * 
An or a: food knnte. | 

- | 2OMERVILS» 


' The fox has, in 1 been ede. 
brated for craftineſs and addreſs: 


For all his father's-wiles the fox retains. 8 


Acute and circumſpect, ſagacious and aeatin he 
diverſifies his conduct, and always reſerves ſome art 


for unforeſeen accidents. Though nimbler than the © 
wolf, he truſts not entirely to ſwiftneſs of his 
courſe. He knows how to enſure fafety, by provi- 
ding himſelf with an aſylum, to which he retires 
when danger appears. He is not a vagabond, dur 
lives in a ſettled habitation and in a domeſtic ſtate, . | 
The choice of fituation, the art of and ren- 
dering a houſe commodious, and of concealing the” 
avenues which lead to it, imply a ſuperior degree of , . 
ſentiment and reflection. The fox poſſeſſes theſe + 
qualities, and employs them with dexterity and ad- 
vantage. He takes up his abode on the ayes fs -©- 
wood, and in the neighbourhood of Here 
he liſtens to the crowing of the cocks I the noiſe 
of the poultry. He ſcents them at a. diſtance. He 
chooſes his time with great judgement and diſcretion. 
He conceals” both his route and his delign. He::. 
moves forward with caution, ſometimes even trails. © - 
ing his body, 2nd ſeldom makes a fruitleſs expedi= -- 
tion. When he leaps the wall, or in under- 
neath it, he ravages the court- yard, puts al r 
fowls to death, and then retires quietly with one of +" 
them, which hs either conceals under the herbage, 
or carries off to his kennel. In a ſhort time he re- © 
turns for another, which he carries off and hides in 
the ſame maitner, but in- a different place. In this 
—_——— | 


| Fg movements PEROT in ths houſe, oi 
him that it is time to retire to his den. He does 
much miſchief to the birdcatchers. Early in the 
morning he v.{its their nets and their birdlime, and 
carries off ſucceſſively all the birds that happen to 
be entangled. The young hares he hunts in the 
plains, ſeizes old ones in their ſeats, digs out the 
rabbits in the-warrens, finds out the neſts of par- 
tridges, quails, &c. ſeizes the mothers on the eggs, 
and deſtroys a prodigious number of game. When 
- purſued he runs to his hole; and-it is not uncom- 
mon to ſend in terriers to detain him till the hunters 
remove the earth above, and either kill or ſeize him 
alive. The moſt certain method, however, of de- 
py a fox is to begin with ſhutting up the hole, 
to ſtation a man with a gun near the entrance, and 


| then to ſearch about with the dogs. When they fall 


in with him, he immediately makes for his Ls 


Ns But, when he comes up to it, he is met with a diſ- 


charge from the If the ſhot miſſes bim, he 
flies if with full 95 d, takes a wide circuit, and re- 
turns again to the _—_ where he is fired upon a 
. ſecond time; but when he diſcovers that the en- 
trance is ſhut, he darts away ſtraight forward, with 

the intention of never reviſiting his former habita- 
tion. He is next purſued by = hounds, whom he 
- - ſeldom fails to "Ig becauſe, with much cunning, 
he paſſes through the thickeſt part of the foreſt, or 

of the moſt difficult acceſs, where the dogs 

are hardly able to follow him ; and, when he takes 
to the plains, he rums {traight out, without either 
. or doubling. He is an exceedingly vora- 
cious animal. Beſide all kinds of fleſh and fiſhes, 


be devours eggs, cheeſe, fruits, and — on ts | 


77S He is fo extremely fond of honey, that he 

attacks the neſts ef wild bees. They at firſt put 
bim to flight by numberleſs ſtings; but he retires 

for the ſole purpoſe. of rolling himſelf on the ground. 
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and of cruſhing the bees. He returns to the-charge 
ſo often, that he obliges them to abandon the hive, - 
which he ſoon uncovers, and devours both the honey _ 
and the wax. Some time before the female brings 
forth, ſhe retires, and ſeldom leaves her hole, where 
ſhe prepares a bed for her young. When ſhe per- 
ceives that her retreat is diſcovered, and that her 
young have been diſturbed, ſhe carries them off, one 
by one, into a new habitation. The fox ſleeps in a 
round form, like the dog; but, when he only re- 
poles himſelf, he lies on his belly with his hind-legs 
extended. It is in this ſituation that he eyes the 
birds on the hedges and trees. The birds have fuch * - 
an antipatby againſt him, that _ no ſooner per- 
ceive him than they ſend forth ſhrill cries to ad vers 
tiſe their neighbours of the enemy's approach: The 
jays and blackbirds, in particular, follow the fo 
from tree to tree, ſometimes two or three hundred 
paces, often repeating the watch cries. The count 
de Buffon kept two. young foxes, which, when at 
liberty, attacked the poultry; but, after they were 
chained, they never attempted to touch a fingle fowl.  _ 
A living hen was fixed near them for whole nights z: 
and, though deftitute of victuals for many hours, in 
ſpite of hunger and of opportunity, they never for- 
got that they were chained, and gave the hen no 
diſturbance. „ e OO 
ln Kamtſchatka, the animals called gluttuns employ a 
ſingular ſtratagem for killing the fallow-deer.. Thep - 
climb up a tree, and carry with them a quantity f | 
that ſpecies of moſs of which the deer are very fond. 
When a deer approaches near the tree, the glutten 
throws down the moſs. If the deer ſtops to eat the 
moſs, the glutton inſtantly darts down upon its back, _ 
and, after fixing himſelf firmly between the horns, _ - 
tears out its eyes, which torments the animal to ſucks 
a degree, that, whether to put an end to its ter- 
ments or to get rid of its cruel enemy, it ſtrikes ita 


— 
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glutton divides the fleſh of the deer into convenient 


the tos dil it -Galls 'down dend. hw 


portions, and conceals them in the earth to ſerve for 


future proviſions. The gluttons on the river Lena 


pp wil, gages Mieeaed. reg 
A ſpecies of rats in Kamtſchatka make neat and 


— neſts under ground. Theſe are lined with 


turf, and divided into different apartments, in which 
ats depoſit ſtores of proviſions for their ſupport | 


+ ne the winter, It is worthy of remark, that the 


| their retreat 


rats of this country never touch the proviſions laid 
up for the winter, except when they cannot procure 


+ nouriſhment any where elſe. Theſe rats, like the 
Tartars, 


e their habitations. Sometimes they 
totally abandon Kamtſchatka for ſeveral years, and 
. alarms the inhabitants, which 
e of a rainy ſeaſon, and of a 
he return of theſe animals 


C When- 
ever they appear 


» the happy news is foon ſpread over 
- pans A+ 1 the country. They always take their 


_ , | departurein the ſpring, when they aſſemble in pro- 


_ 
* 
— 7 
d & 
LY F 
— 


_ -  merally return to Kamtſchatka about the month of 


3 


* 


digious numbers, and traverſe rivers, lakes, and even 
. the ſea. Aſter they have made a Tong voy- 
frequently lie motionleſs on the ſhore, as 
were dead. When they recover their ſtrength. 
ry en their march. The inhabitants of 
3 are very ſolicitous for the preſervation 
of - theſe animals. They never do the rats any in- 
jury, bat give them every aſſiſtance when they lie 
weakened and extended on the ground. They ge- 


October; and they are ſometimes met with in-ſuch 
ious numbers, that travellers are —_— of 
o hours till che whole troop paſſes. 


track of ground they travel in R 


leſs wonderful than the regularity they obſerve in 
their march, and that inſtinRtive impulſe which en- 


—_— 


— 
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times and cf ſeaſons. x 


With regard. to birds, their artifices are not leſs : 
„ ſurpriſing than thoſe of quadru- 
the ſharpnels of their light and the-arts they-employ 25 
in catching their prey: Their movements are 

or flow, according to their intentions, and che ſitua- 
tion of the animals they with to devour. | 
birds uniformly. endeavour to riſe higher in the air 
chan their prey, that 


they may have an opportunity 
of darting forcibly-down upon it with their 


To counteract theſe artihees, Nature has endowed 
the ſmaller and more innocent ſpecies of hirds with 
many arts of defence. When a hawk appears; the 
ſmall. birds, if 
ſelves. in hedges or bruſhwood. When deprived of 
this opportunity, they often, in great numbers, ſeem. 
to follow the hawk, and to expoſe-themſelves unne 
ceſfarily to danger, while, in fact, by their numbers, 
their perpetual changes of direction, and their uni- 
form endeavour, to riſe above him, they e 
hawk to ſuch a degree, that he is unable: 
2 ſingle object; and, after exerting: all his art * 
addreſs, he is frequently obliged to relinquiſh the . 
purſuit. When in the extremity of danger, and af. 
ter employing every ————— ſmall birds 
hed 22 men for protection. 
The ravens often frequent the ſeaſhore in 
of food. When find their inability mn breaks the" 
ſhells of muſcles, they. uſe a very ingenious 
ſtratagem: they carry a muſcle, or other ſhellfiſu, 
high up in the air, and then daſh it down: 1 
rock, by which means the ſhell is broken. 
The —— is furniſhed with a very long 
and voluble tongue. It feeds upon ants and other 
ſmall inſets Nature has endowed this bird witch a 
ſiuagular inſtinct. * how! to procure * 


3 


— Ents ih certainty, the changes of | 7 


eagle and hawk kinds are remarkable for - 


they find it convenient,. conceal them-. . 


— 
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without ſeeing its prey. It attaches itſelf to the 


trunks or branches of decayed trees; and, wherever 
it perceives a hole or crevice, it darts in its 
tongue, and brings it out loaded with inſets of di 
, ferent kinds, I his operation is certainly inſtinctive; 
| but the inſtinct is aſſiſted by the inſtruction of the 
parents; for the young are no ſooner able to fly, 
than the parents, by the force of example, teach 
them to reſort to trees, and to inſert their ag 
Neowin cre into every hole or fiſſure. 
Of the economy of fiſhes, our knowledge is ex- 
3 limited. och as the ocean exhibits a per- 
and a general ſcene of attack and defence, the 
arts of aſſault and of evaſion muſt, of Ages be ex- 
ceedingly various. 


I be inſect tribes, though en FORO 


3 are com deficient in artihce and addreſs; But 
mention the formica-leo, or ant- lion, 
ory is a yn inſect, Pan rs reſembling a wood- 
louſe, but larger. Its head is flat, and armed with 
two fine 'moveable crotchets or pincers. It has fix | 
legs, and its body, which terminates in a point, is 
ms ery of a number of membraneous rings. In 
the ſand, or in finely pulveriſed earth, this animal 
digs a hole in the form. of a funnel, at the bottom 
of which it lies in ambuſn for its prey. As it always 
walks backward, it cannot purſue any inſect. To 
ſupply this defect, it lays a ſnare for them, and eſ- 
Pn to for the ant, which is its favourite food. It 
generally lies concealed under the ſand in the bottom 
of its funnel or trap, and ſeldom exhibits more than 
the top of its head. In digging a funnel, the for- 
mica-leo: begins with tracing a circular furrow in 
the ſand, the circumference of which determines the 
ſize of the funnel, which is often an inch deep. Af- 


ter the firſt furrow is made, the animal traces a ſe⸗ 


cond, which is always concentric with the firſt. It 
throws out the fand, as with a as ac 
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ccc furrows or circles, hy means of its ; ſquare | 
flat head and one of its fore-legs. It proceeds in 
this manner till it has completed its funnel, which it 


does with ſurpriſing promptitude and addreſs. At 
the bottom of this artful ſnare it lies concealed” and 


immoveable. When an ant happens to make too 
near an approach to the margin of the funnel, the 
ſides, of which are very ſteep, the fine ſand gives 
way, and the unwary animal tumbles down to the 
bottom. The formica-leo inſtantly kills the ant, 
buries it under the ſand, and ſucks out its vitals. - 
It afterward puſhes out the empty ſkin, repairs the 
diſorder introduced into its ſnare, and again lies in 
ambuſh for a frefſ prey. When arrived at its full 
growth, the formica-leo gives up the buſineſs of an _ 
enſnaring hunter. He deferts his former habitation, _ 
and crawls about for ſome time on the ſurface of the 
earth. Je at laſt retires under the ground, ſpins a 


7. 


'. 


P -- 


— 
— 


LXXUL. ON THE 1 STRUCTURE OF THE a 
EARTH. 


Sit mini fas — — | 5 N 
Pandere res alta terra et caligine merſas. vi u 11 . 


Sive me, ye powers, the wondrous ſcenes to ſhow 2 
Conceal'd in darkneſs, in the depths below, 


* 


ON the ſurface of our globe, we. have contem- 
plated the Divine Power and Goodneſs, in innume- 5 
Table inftances, in which beauty and uſefulneſs are 
equally apparent. Let us now penetrate into its in- 
terior regions, and explore the . of creative 
power in its dark receſſes. Ee” 85 


round filken pod, and is ſoon eee 8 


* 


* : — 
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Thpe p has extended his ideal reſeatehes 


. to the very centre of the Earth; e 


have hitherto, but a very little depth be- 

low its ſurface; and, even in theſe inquiries, the 
- ſpirit of enterprize has been excited more by motives 
of avarice than of curioſity. The deepeſt mine, 
which is that of Conrberg, in H „ extends 
| to the depth of ut- - 
1 nn of the 3 
to its centre, which is about 4000 miles? What- 


e Apna ren arr wings" 


N depth, is mere fiction or conjecture. We 
| _ may ſupple it, with Buffon, to be a globe of glaſs; | 
: iſton, a ſphere of heated iron; with Bur- 


„C. : 
vbne dreadful volcano; but we muſt ever, at the 


Game time, confeſs, that . thoſe are ſu 
youh: can. nengr Ve afcurtuged by any. human. be- 


8 the Earth, 1 
| to any depth, the firſt "thing that occurs, is 


dete different layers or beds of which it is compoſed. 


All theſe lie horizontally over each other, like the 
leaves of a book, and each of them is compoſed of 
materials that increaſe in weight in proportion as 
e, deeper. This is, in general, the diſpoſition 
of the different materials, where the Earth ſeems to 
have been unmoleſted; but this order is frequently 


inverted, cither from its original formation, of from 


_ - accidental cauſes. 


Ihe firſt layer, moſt commonl found at the ſur- 

face, .is that light coat of _ mould, which is 
Called, by ſome, garden earth. With this the Earth 
is univerſally inveſted, unleſs it be waſhed 
rains, or removed by ſome other external violence. 


ee ee eee 


® Boyle, wol. li, page 240+ 


away by 


1 A 
= 


1 IXI. * 


a bodies ace dc „ and thus 3 into its 
ſubſtance. It ſe as a ſtorehouſe, whence 
the animal and vegetable natures ate reuewed ; and 


thus N — 
circulation. This earth, — — 


poſed entirely pure, 
and gravelly matter, from the layers that lie imme- 


liateſy berleath it. 1t-generally happens, that be 


= is fertile, in proportion to the quantity which 


this putrefied mould bears to the gravelly mixture; 


and as the former: predominate, fo: far is the vege- 


tation upon it more luZuriant. It is this 


covering that ſupplics man with all the true riches he 


enjoys. He may bring up gold or precious ſtones 


from greater depths; but they are merely che toys 


of a capricious being, upon Which he has placed an 


imaginary. value, and for which he often exchanges 


but is mixed with much ſtony 


= 


— ” 


. ͤ ˙aM— ͤ „„ 


earth (fays Pliny) which, like à kind mother, re- 
ceives us at our birth, and fuſtains us when born. 


It is this alone, of all the elements around us, that 
is never found an enemy to man. The body f 
waters may deluge him with rain, oppreis him with... © 
hail, and drown bim with inundations. The air 


muſhes in ſtorms, prepares the n Je or lights up 


the volcano; but the earth, gentle and indulgent, 


ever ſubſervient to the Wants of man, ſpreads his = 


walks with flowers, and his table with plenty; re- 
turns with intereſt every good committed to her 


care; and if ſhe produce che poiſon, ſhe ſupplies : 


alſo the antidote. Though conſtantly teaſed, more 


do ſupply: the wants of man than his neceſſities, yet, - 
even to the laſt, ſhe continues her kind indulgence, . 


and, when life is, over, piouſly covers: his remains 
in her boſem 
. paid and prolific layer is in a Nate of | 


e 8-1 - ® Hiſt, Nat n. f. cope Cn. 
Eo 0 
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-continual change. Vegetables, which are natu 
fixed and rooted to the fame place, receive may 
ventitious nouriſhment from the ſurrounding air and 
water: animals which remove from place to place, 
are ſupported by theſe, or by each other. Both, 
however, having enjoyed,-for a time, a life adapted 
to their nature, return to the earth thoſe ſpoils which 
they had borrowed for a very ſhort ſpace, yet {till to 
be quickened again into exiſtence. But the depoſits 
; make are of very diflimilar kinds, and the earth 
is differently enriched by their continuance. Thoſe 
— that have, for a long time, ſupported men 
and other animals, have been obſerved to become 
more barren every day; while, on the contrary, 
thoſe deſolate places, in which vegetables only are 
abundantly produced, are known to be poſſeſſed of 
| . fertility. In regions which. are uninha- 
bited (ſays Buffon) where the foreſts are not cut 
down, and animals do not feed upon the plants, the 
bed of vegetable earth is conſtantly inereaſing. In 
all woods, and even in thoſe often cut, there is a 
layer ob earth of ſix or eight inches thick, formed bß 
leaves, branches, and bark, that fall and rot upon 
the ground. I have frequently obſerved on a Ro- 
man way, which croſſes Burgundy, for a long ex- 
tent, that there is a bed of black earth, of more than 
a foot thick, gathered over the Rony pavement, on 
Which — trees, of a very conſiderable ſize, are 
ſupported. This I have found to be nothing but the 
earth formed by the decayed leaves and branches, 
; which have been converted by time into a black foil. 
Now as vegetables draw much more of their nou- 


_ . riſhment from the air and water than they do from 


the earth, it muſt follow, that, in rotti u _ ; 
ground, they give much more to the ſoi 
— taken from it. Hence, therefore, in e 
kept a long time without cutting, the ſoil below in- 


—— to a conſiderable * and ſock we COMA 


= 
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find in thoſe American wilds where the foreſts have 
been undiſturbed for ages. But it is otherwiſe 
where men and other animals have long ſubliſted ; 
for, as they make a conſiderable hay Yom of 
wood and plants, both for firing and other uſes, tł 
take more from the earth than they return to it. It 


follows, therefore, that the bed of vegetable earth, 


in an inhabited country, muſt be always diminiſh- 


ing, and muſt, at length, reſemble the ſoil of Ara- 
bia Petræa, aid other oriental countries, which, 


| having been long inhabited, are now become plains 


of ſalt and ſand; the fixed falt always remaining, 
while the other volatile parts have flown away”. 


If, from this external ſurface,” we deſcend deeper, 


and view the Earth cut perpendicularly downward, 
either in the banks of great rivers, or ſteepy ſea- 


ſhores; or, going {till deeper, if we obſerve it in 


quarries or mines, we ſhall find its layers regularly | 
diſpoſed in their proper order. We muſt not ex- _ 


pect, however, to find them of the ſame kind or 


thickneſs in every place, as they differ in · different 
ſoils and fituations. Sometimes, marle-is feen to be 


over ſand, and ſometimes, under it. The moſt 


— dif poſition is, that under the firſt earth is 


* 4 


wel or ſand, then clay or marle, then chalk” 


„ marbles, ores, ſands, gravels; and thus an 
* of theſe ſubſtances, each growing more 


denſe as it ſinks deeper. The clay, for inſtance, 


found at the depth of one hundred feet, is commonly 


more heavy than that found n-ar the ſurface. 

Of theſe beds over beds it is ſtil] more remark- 
able, that each of them, as far as it extends, main- 
tains exactly the ſame thickneſs. It is found, alſo, 

_ as we proceed to conſiderable depths, every 
layer grows thicker, They are ſometimes very ex- 
— being ſound often to corer a ſpace of: many 


® Buffon, vol. i, page 353» I 
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| leagues in circumference. But it muſt not be ſup- 
poſed, that they are uniformly. continued over the 
whole globe, without interruption : on the contrary, 
are ever, at ſmall intervals cracked through, as 
3t were, by perpendicular fiſſures; the earth reſem- 
bling, in this reſpect, the muddy bottom of a pond, 
whence the water has been dried off by the ſun, and 
thus gaping in ſeveral chinks, which deſcend in a 
direction perpendicular to its ſurface. Theſe fiſſures 
are many times found empty, but are often cloſed 
up by adventitious ſubſtances, which the rain or 
ſome other accidental cauſes, have conveyed to' their 
cavities. Their openings are not leſs different than 


their contents, ſome being not above half an inch 


wide, ſome a foot, and ſome ſeveral yards aſunder ; 


Which laſt form thoſe dreadful chaſms that are to be 


found in the Alps, at the edge of which the traveller 
ſands, dreading to look down to the immeaſurable 
gulf below. Theſe amazing clefts are well known 
to ſuch as have paſſed thoſe mountains, where a 
chaſm frequently appears ſeveral hundred feet deep, 
-and as many over, at the edge of which the way lies. 
It often happens alſo, that the roads lead along the 
dottom, and then the ſpectator obſerves, on each 
ſide, frightful precipices ſeveral hundred feet above 
him; the ſides of which correſpond ſo exactly with 
each other, that they ſcem evidently torn aſunder. 
But the chaſms in the Alps are ncthing to what 
are to be ſeen in the Andes in America. Theſe 
amazing mountains, in compariſon of which the for- 
mer are but little hills, have their fiſſures in pro- 
portion to their greatneſs. In ſome places, they are 
- a mile wide, and deep in proportion ; and there are 
ſome others, that running under ground, reſemble, 
in extent, a province *. | 
Of this kind alſo is the cavern called Elden Hole 
in Derbyſhire; which, Dr: Plott tells us, was 
| = Goldſiith's Hiſtory of the Earth, vol. . ch, 6. | 


- 


* 
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ſounded by a line of 2800 feet, without finding the 
bottom, or meeting with water; and yet the mouth 
of it is not above forty yards over *. This immea 
ſurable chaſm runs perpendicularly downward; and © - 
the ſides of it ſeem to tally ſo plainly,” as to ſhow. 
that they were, once united.” Thoſe who viſit the 
chaſm generally procure ſtones to be thrown, into its 
mouth ; and thcſe are heard for ſome time, falling 
and ſtriking againſt its ſides, producing a found lie 
diſtant thunder, dying away as the ſtone falls deeper. - : 
| There are many more of theſe dreadful perpen- 
dicular fiſſures in different parts of the Earth, with _ 
accounts of which. Kircher, Gaffarellus, and others, 
who have given hiſtories of the wonders of the ſub- 
terranean world, abundantly ſupply us. The ge- F 
nerality of readers,” however, will conſider them 
with leſs aſtoniſhment, when they are informed of 
their being common all over the Earth; that in every 
field, in every quarry, theſe perpendicular fiſſures 
are to be found; either ſtill gaping, or filled with 
matter that has accidentally cloſed their interſti- 
ces. The inattentive ſpectator neglects the inqui- 
ry; but their being common is partly the cauſe 
that excites the philoſopher's attention to them, 
The irregularities of Nature he is often content to 
paſs over unex2mined; but when a conſtant and com- 
mon appearance is preſented, every return of the 
object is a freſh call to his curioſity, and the chink 
in the next quarry becomes as great a matter of 
wonder as the chaſm in Elden Hole. , Philoſophers, 
therefore, have long endeavoured to find out the 
cauſe of theſe perpendicular fiſſures, which our own 
countrymen, Woodward and Ray, were the firſt who 
obſerved them to be ſo common and univerſal. Buf- 
fon ſuppoſes -them to be cracks made by the ſun, in 
drying up the earth, immediately after its emerging 
from the deep, The heat of the ſun is very pro- 
Þ Philoſophical Tranſactions, vol. ii, page 379+ 
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bably a principal cauſe; but it is not right to af- 
Cribe to one cauſe only, what we find may be the re- 
ſult of many cauſes. Earthquakes, ſevere froſts, 
burſting waters, and ſtorms tearing up the roots of 
trees, have produced them in our own times; and 
to this variety of cauſes we muſt, at preſent, be 
content to aſcribe thoſe which have happened at 
remote periods, before we could have the oppor- 
tunity of making any obſervations upon them. 
But in ſurveying the ſubterranean wonders of the 
globe, beſide thoſe fiſſures that deſcend perpendi- 
cularly, we frequently find others that deſcend but a 
little way, and then ſpread themſelves often to a 
great extent below the ſurface. Many of theſe ca- 
verns, it muſt be confeſſed, may be the production 
of human art and induſtry; retreats made to protect 
the opprefied or ſhelter the robber. Such, for in- 
ftance, are the famous labyrinths of Candia; the 
ſtone quarry of Maeſtricht; the ſalt mines in Poland; 


ſome of the catacombs in Egypt and Italy; and a 


great number of artificial caverns in Spain, that 
were made to ſerve as retreats to the Chriſtians 
againſt the fury of the Moors. But the greateſt 
number of caverns have been faſhioned by the hand _ 
of Nature only. Indeed, there is ſcarce a country 
in the world without its natural caverns; and, every 
day, many new ones are diſcovered. Of thoſe in 
England, Oakey-hole in Somerſetſhire, the Devil's- 
hole in Derbyſhire, and Penmark-hole in Glouceſ- 
terſhire, have been often deſcribed. The former 
lies on the ſouth ſide of Mendip-hills, about a mile 
from the city of Wells. To conceive a juſt idea of 
this, we muſt imagine a precipice of more than one 
hundred yards high, on the fide of a mountain, which 
- ſhelves away a mile above it. In this is an opening 
not very large, int9 which we" enter, going along 
upon a rocky uneven pavement, ſometimes aſcend- _ 


ing, and fometimes deſcending. The roof of it, as 


— 
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we advance, grows higher, and, in ſome places, is 


fifty feet from the floor. In ſome places, however, 


it is ſo low, that a man muſt ſtoop to paſs. It ex- 
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tends, in length, about two hundred yards; and 
from every part of the roof, and the floor, chere are 


formed ſparry concretions of various figures, hich b7 


ſtrong imaginations have been likened to men, lions, 


and organs. At the furtheſt part of this cavern * 


riſes a ſtream of water, well ſtored with fiſh, large 


enough to turn a mill, and diſcharging itſelf at the 
entrance. But of all the ſubterranean caverns now 
known, the moſt remarkable is the Grotto of Anti- 
paros, diſcovered in the iſland of that name, by 
Magni, an Italian traveller. The: deſcriptions of 
this, by Kircher, Tournefort, and the e de 


Choiſeul Gouffier, are too long to be inſerted, but | 
are highly deſerving the attention of the inquiſitive _ 
traveller, who viſits theſe ſubtetraneous ſcenes for: 


amuſement” only, and the more minute obſervation. 
of the philofopher, ardent to purſue Nature to het 
moſt ſecret receſſes. N 

It is here natural to inquire how theſe amazing 
hollows of the Earth came to be formed. It ſeems 
evident to a philoſopher who would attend to the ac- 
count of Oakey-hole, and to the deſcriptions that 
have been given of the other caverns I have men- 
_ tioned, that their excavation has been occa˖ʒ ned by 
ſtreams of water; which finding ſubterranean paſ- 
ſages, and by degrees hollowing the beds in which 
they flowed, - the ground above them has ſlipped 


down tobe to their ſurface, leaving the upper lay- 


ers of the earth or ſtone ſtill ſuſpended: the ground 
that ſunk upon the face of the waters forming the 


floor of the cavern ; the ground, or rock, that kept | 8 


ſuſpended, forming the roof. Indeed, there are but 
few of theſe caverns found without water, either 


within them, or near enough to pon out their for- 8 


mation. 


— 
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Lxxav, ON EXTRANEOUS FOSSILS. 


Deb things in heaven and earth 
A WOO Pong 


SHAKSPEARE, 


THE origin of the greater nat of the ſubterra- 
nean wonders is involved in ſuch impenetrable ob- 
ſcurity, that the philoſopher, in his moſt profound 
reaſonings, as well as the poet, in his ideal excur- 
ſions, may juſtly imagine, that creation at large a- 
bounds with innumerable objects, of which the moſt 
laborious inquirers into nature have hitherto formed 
no conception. Among theſe ſubterranean wonders, 
that diviſion of foſſfils which is denominated extrane- 
ous, has employed the curioſity of ſeveral of our lateſt 
naturaliſts. ” | 
The word Foſſil is uſed, in a 2 general ſenſe, for 
any thing dug out of the Earth, as metals, ſtones, 
ſalcs, earths, and other 2 which are called 
native foſſils; or for any thing depoſited in the 
bowels of the Earth, by any extraordinary means, 
as earthquakes, the deluge, &c. and theſe, to which 
J ſhall confine my obſervations in this paper, are de- 
nominated extraneous. They include the ſubterra- 
nean exuvia of marine and terreſtrial animals, and 
even vegetables; as ſhells, bones, teeth, trees, plants, 
leaves, ſtalks, &c. which are found buried, in great 
abundance, in various parts of the globe. Our na- 
ruraliſts have each their ſeveral ſyſtem, to account 
for theſe extraneous foſſils; in particular, for the 
furpriſing appearance of petrified ſea h{hes, in places 
far remote from the fea, and on the ſummits of the 
higheſt mountains; of ſhells in the middle of quar- 
ries of ſtone or marble ; of the teeth of en 4 


NUMBER LXXIY, 297 


of the bones of divers animals peculiar to the ſouther 
climates ; and of plants growing only in the eaſt, 
which are found foſfil in our northern and weſtern 


Dr. Lifter was of opinion, that theſe ſhells, &c. 
were real ſtones, and ſtone plants, formed after the 
uſual manner of other figured ſtones. But a variety 
of conſiderations ſoon fatisfied the naturaliſt, that 
this doctrine was erroneous. Another opinion is, 
that the foſſil ſhells, with all other extraneous bodies 
found within the Earth, were buried therein at the 
time of the univerſal deluge. Dr. Woodward ?, in 
particular, purſuing and improving the theory of Dr. 
Burnet®, maintained, that the whole maſs of earth, 
with every thing belonging to it, was ſo broken and 
diffolved, at the time of the deluge, that a new earth 
was then formed in the boſom of the water, confilt- 
ing of different ſtrata, or beds of terreſtrial matter, 
ranged over each other, uſually in the order of their 
ſpecific gravities. Thus plants, animals, and eſpe- 
cially fiſhes, and ſhells, not yet diſſolved among the 
reſt, remained mixed and blended among the mine- 
ral and foſſil matters; which preſerved them, or at 
leaſt aſſumed and retained their figures and jmpref- 
ſions, either indentedly, or in relie wo. 

Camerarius, a learned German, attacked the opi- 


nion of Dr. Woodward; and the celebrated count 


Buffon, and the ingenious Mr. Whitehurſt, have 
adopted a very different theory. The ſurface of 
the earth (ſays the philoſophical count) muſt” have 

been, in the beginning, much leſs ſolid than it is at 
preſent ; and, conſequently, the ſame cauſes, Which 
at this day produce but very flight changes, muſt 
then, upon ſo complying a ſubſtance, have had very 
conſiderable effects. We have no reaſon to doubt 
but that it was then covered by the waters of the 
2 Woodward's Effay toward a Natural Hi glory of the Fart. 

> Burnet's Sacred Theory of the Earth. | | 
* 8 0 5 
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ſea, and that thoſe waters were above the tops of the 
higheſt mountains, ſince, even in ſuch elevated fitua- 
-ticis, we find ſhells, and other marine productions, 

in very great abundance. It appears alſo, that the 
ſea continued, for a very conſiderable time, upon 
the face cf the earth; for, as theſe layers of ſhells 
are found ſo very frequently at ſuch great depths, 
and in ſuch prodigious quantities, it ſeems impoſſible 
for ſuch numbers to have been ſupported all alike at 
one time; ſo that they muſt have been brought there 
by ſucceſhve "depoſitions. Theſe ſhells alſo have 
been found in the bodies of the hardeſt rocks, where 
they could not have been depoſited, all at once, at 
the time of the deluge, or at any ſuch inftant revo- 
lution ; fince that would be to ſuppoſe, that all the 
rocks in which they are found were, at that inſtant, 
in a ſtate of diſſolution, which it would be abſurd 
to aſſert, The ſea, therefore, depoſited them where- 
ſoever they are- now to be found, and that by flow 
and ſucceilive degrees.—Tt will appear, alfo, that the 
fea covered the whole earth, from the appearance of 
its layers, which lying regularly one above the other, 

| ſeem all to reſemble the ſediment formed at different 
times by the ocean. Hence, by the irregular force 
of its waves, and its currents driving the bottom in- 
to ſandbanks, mountains muſt have been gradually 
formed within this univerſal covering of waters; and 

- theſe ſucceſſively railing their heads above its ſurface, 
muſt, in time, have formed the higheſt ridges of 
mountains upon land, together with © continents, 
lands, and low grounds, all in their turn. This 
opinion will receive additional weight by conſidering, - 
that in thoſe parts of the earth where the power of 
the ocean is greateſt, the inequalities on the ſurface 
of the earth are higheſt. The power of the ocean 
is greateſt at the equator, where its winds and tides -. 
are moſt conſtant; and, in fact, the mountains at 
the equator are found to be higher than in any other 
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of the world. The ſea, therefore, has pro- 
duced the principal changes in our earth: rivers, 
volcanos, earthquakes, 3 and rain, having 
made but flight altergions, and ſuch only as have 
affected the globe to very inconſiderable depth 
Mr. Whitehurſt has given a very copious account 
of the various phenomenons relative to the exuvie 
of marine animals, collected from the obſervations 
of Buffon, and other eminent naturaliſts, as well as 
from thoſe which have occurred, in the courſe of his 
own inſpection, in various parts of England. I 
ſhall extract the ſubſtance of theſe, for the informa- 
tion of the curious reader, and then proceed to ſtate 
the doctrine which'he'deduces' fromthe Ws 
Foſſil ſhells are found in the Alps, and, in gene- 
ral, in all the elevated places of Europe; in moſt of 
the quarries of ſtone and marble in Italy; and in the 


2 Tbesrie de la Terre, vol. i. page 111. Goldſmith, who, n 
his authority is not to be depended upon, has often ſome beautiful ob- 
ſervations, ſpeaking of Buffon's Theory of the Earth, ſays, A thou= - 
ſ:ad queſtions might be aſked this moſt ingemoue philoſopher, which _ 
he would not find it eaſy to anſwer ; but ſuch is the lot of humanity, 
that a ſingle Goth can in one day deſtroy the fabric-which Ceſars were 
employed an age in erecting. We might aſk how folsil-wood is found 
deeper than ſhells ; which argues, that trees grew upon the places 
| which he ſuppoſes once to have been covered by the ocean? _ Hiſtory 
of the Earth, wil. i. page 36. Edit. in 12mm. And again, in page 
45, he thus expreſſes himſelf: But while there are many reaſons to 
perſuade us, that theſe extraneous foisils have been depofited by the ſea, 
there is one fact that will abundantly ſerve to convince us, that the earth 
was habitable, if not inhabited, before theſe marine ſubſtances came to - 
be thus depoſited; for we find foſsil trees, which, no doubt, once 
grew upon the carth, as deep, and as much in the body of folid rocks, 

as theſe ſhells are found to be. Some of theſe fallen trees, alſo,” have 
Jain at leaſt as long, if not longer, in the earth, than the ſhells, as they 
have been found ſank deep in a marly ſubſtance, compoſed of decayed 
ſhells, and other marine productions. M. Buffon has proved, that 
foſsil-ſhells could not have been depoſited in ſuch quantities all at once. _ 
by the flood; and-T think, from the above inſtance, it is pretty plain, 
that howſoever they were depoſited, the earth was covered with trees 
before their depoſition, and, confequently, that the ſea could not hase 
made a very permanent ſtay. - How then ſhall we account for theſe ex + 
traordinary appearances in nature? A ſuſpenſion of all aſſent ae, 
3 firſt, although the moſt Ps! 9 | 
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ſtones of which the moſt ancient edifices of the Ro- 
mans were conſtructed. In Swiſſerland, Aſia, and 


© Africa, petrified fiſh have been obſerved in many 


places; for inſtance, on thꝭ mountains of Caſtra- 
van, there is a bed of white laminated ſtone: and 
each lamina. contains a great number and diverſity of 
- fiſhes; for the moſt part very flat, and extremely 
compreſſed, in the mannner of foſſil fern; yet fo 
well preferved, that the moſt. minute marks. of their 
fins and ſcales are diſtinguiſhable, and every other 
part by which one ſpecies of fiſh is known from an- 
other. The teeth of ſharks, and of other fiſhes, are 
found in the jaws, poliſhed and worn ſmooth at the 
extremities, and which, . conſequently, muſt have 
been made uſe of, during the life of the animal : 
and, in the ſhells, the very pearls are found, which 
the living animals of the ſame kind produce. 

It is well known, that the purpura and pholades 
have a long pointed proboſcis, which ſerves them as ' 
a kind of gimblet or drill, to pierce the ſhells of 
living fiſb, on whoſe fleſh they feed. Now, ſhells 
thus Renesse are found in the earth, which is another 
inconteſtable proof, that they heretofore incloſed 
living fiſh, and that theſe fiſh inhabited plates where 
the purpura and pholades preyed upon them. 

In the Alps and Pyrenean mountains ſhells are 
found under beds of ftone, a hundred, and even a 
thouſand feet below the ſurface of this earth; and 
not merely theſe which are teſtaceous, but the re- 
licks of he cruſtaceous fiſhes alſo, and even all ma- 
rine productions. Mr. Whitehurſt, moreover, is of 
opinion, that in the generality of marbles there is 
ſo great a quantity of marine productions, that they 


appear to ſurpaſs in bulk the matter by which the7 


are unitęd. 
Among the many inſtances of the multiplicity of 
oyſters, there are few more extragrdinary than that 
3 bed, of which M. Reaumur gives an ac- 
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count, which contains 130,530,000, cubit cab 
This vaſt maſs of marine bodies is in Touraine in 
France, above thirty-ſux leagues from the ſea. Some 
of theſe ſhells are found ſo entire, that their different 
ſpecies are very diſtinguiſhable. Some of the fame 
ſpecies have been Es found on the coaſt of Poi-. 
tou, and others are known to be natives of more 
diſtant parts of the world. Among them are like- 
wiſe blended ſome fragments of the more ſtony kinds 
of ſea productions, ſuch as madripores, fungi marini, 
&c. - The canton of Touraine contains full nine 
ſquare leagues in ſurface, and, wherever i is dag. 
furniſhes theſe fragments of ſhells. S | 
Mr. Whitehurſt obſerves, that we ſhall be jeſs 
aſtoniſhed at this very conſiderable quantity of ſhells, 
when we conſider the vaſt increaſe cf ſhellfiſh. It 
is not uncommon to take away a bed, of theſe ſhell- 


fiſh, ſeveral fathoms in thickneſs; and although the 


places where they are fiſhed for appear to be en- 
tirely exhauſted, yet, in the enſuing. year, as * 
will be found in al theſe places as before. 

Hardel Cliff, in Hampſhire, contains a great ra- 
riety of turbinated and bivalve ſhells, which ſtill 18 
tain the native matter and colour of marine ſhells. 
Many of theſe are natives of very diſtant regions; 
and others of them are not known to exiſt in a liv- 
ing Rate. In ſome parts of Suffolk, they are ſo 
numerous, that they are dug up for manure, = 
produce excellent crops. | 
Within ten yards of the ſummit of Naphat, a re- 
markable mountain in Ireland, elevated ſeveral hun- 
dred fathoms above the level of the 7 rea, are many 
vaſt beds of marine ſhells of various kinds, as whelks, 
muſcles, cockles, &c. In Derbyſhire and Stafford- 
ſnire, Mr. Whitehurſt frequenihy obſerved, with 
aſtoniſnment, enormous maſſes of limeſtone com- 
poſed almoſt entirely of foſſil ſhells, or other marine 


relicks, diffuſed throughout the ſolid ſubſtance of 


* 
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the ftrata, The ifle of Sheepy, in Kent, contains 

not only the teeth of ſharks, and the bones of fiſh, 

but ſuch a great variety of foſſil bodies belonging 
both to the animal and vegetable kingdoms, as evi- 
dently ſhow it to be an aſſemblage of adventitious 
wes In a word, the remains of marine animals 
imbedded in the ſolid ſubſtance of ftone, chalk, and 
clay, and in fand, gravel, &c. in all parts of the 


known world, are fo extremely numerous, that it is 


quite unneceſſary to add any more inſtances of the 
kind . 

Mr. Whitehurſt, in collecting together theſe, and 
many other curious facts, relative to foſſil bodies, 


does not appear to have had any intention to point 


out the faults of other ſyſtems, but to avail himſelf 


of ſuch parts of them as were applicable to his own 
deſign; namely, « to trace appearances in nature 
from cauſes 4 exiſtent, and to inquire after thoſe 


laws by which the Creator choſe to form the world, 
not thofe by which he might have formed it, had he 
ſo pleaſed” .—In conſequence of this deſign, baving 


given a very copious and - ſcientific account of the 


general 3 of foſſil bodies, he has deduced 
from them the following inferences. | 

Firſt, The great analogy in the figure, colour, 
and i of foſſil bodies, to the ſhells, bones, 
and teeth of living fiſh, together with a gradual 


change in their component parts, from a teſtaceous, 


to a ſtony metallic ſubſtance, evidently ſhows, that 


all ſuch foffil bodies were ongnally demi of 

| the ſea. ; 
Secondly, T being found i in al parts of the 

world, even imbedded in the higheſt mountains, val- - 


lies, and deep receſſes of the earth, remote from the 


ſea, evidently ſhows that the fea -prevailed univer- 
be, For a great variety of W Wn this intereſting object, the 


curious reader is referred to Mr. Whitchurſt's Inquiry into the Ocigiaal 
State and — . 
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ſally © over the earth; and, conſequently, that theſe 


marine animals were created prior to the primitive 


iſlands ', and likewiſe prior to terreſtrial - animals, 


agreeabiy to the ſcripture account of the creation. 


Thirdly, And ſince they are found at — : 
depths in the earth, even to that of ſeveral thouſand 


feet, and in different ſtates of decay, and variouſly 
impregnated with ſtony or metallic matter, and.even 
changed into the ſubſtance of the ſtone in which they 
are imbedded ; it evidently appears, that- the ſtrata 
were originally i in a ſtate of fluidity, and that 2 
were thus entombed and deprived life, in ſu 
ſive periods of time. 

_ Fourthly, The beds of foſſil ſhells which conſiſt 
of one ſpecies only; and are not native of the climate 


here found, but of very diſtant regions of the earth, 
evidently ſhow that they were generated, and have 
lived and died, in-the very beds where found, and - 


could not have been removed from their native cli- 
mate by a flood, or floods of water, with fo much 


order, as to form beds conſiſting of only one ſeledtt 


ſpecies ; and, therefore, all ſuch beds muſt have been 
originally the bottom 'of the ocean: 


Such are the inferences . which Mr. Whitchurſt 5 


has deduced from the intereſting facts he has col- 
lected; which tend to corroborate, he obſerves, the 


ſeveral reſults ariſing from the former parts of his 
Inquiry into the Original State and Formation of 


the Earth: namely, that the earth was originally a 
fluid chaotie maſs, totally unfit for animal or vege- 


table life: that it was progreſſively formed into a N 


habitable world: that marine animals were created 
prior to the primitive'iſlands; and conſequently prior 
to terreſtrial animals: that they were entombed in 


the bowels of the earth, in ſucceſſive periods * _ | 


and before dry land appeared. 
a See Inquiry, ch. v. 'Y j Ib, ch, Vi. 
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IXXV. ON THE MINERAL PRODUCTIONS OF THE. | 


EARTH. 


| Es atque aurum, ferrumque repertum eſt 
Et fimul argenti pondus plumbique LU car, 
Then braſs, and gold, and iron ore, were found, 
And pond'rous lead and filver preſs'd the ground. 


IN my laſt two papers, I have conducted my 


readers into the interior regions of our globe: I have 


treated of its wonderful natural fiſſures and caverns, 


the diſpoſition of the different kinds of earths, and 


e nature and origin of that part of foſſil produc- 


— 


tions, which we denominate extraneous. I have 


been bitherto accompanied by the philofopher, not 
the poet: in treating, however, of mines, and their 
productions, which I have already noticed as na- 
tive fofſils, I find more than one poetical invita- 
tion : ARE < A ET 
Through dark retreats purſue the winding ore, 


Search Nature's depths, and view her boundleſs ſtore ; | 


The ſecret cauſe in tuneful numbers ſing, 


Ho metals firſt were fram'd, and whence they ſpring: 


Whether the active ſun, with chymic flames, 
Through porous earth tranſmits his genial beams; 
With heat 1mpregnating the womb of night, 

The offspring ſhines with 1ts paternal Eght :— 

Or whether, urg'd by ſubterraneous flames, N 
The earth ferments, and flows in liquid ſtreams; 


_ - Purg'd from their droſs;-the nobler parts refine, 


Receive new forms, and with freſh beauties ſhine ;— 
Or whether by creation firſt they ſprung, 

When yet unpois'd the world's great fabric hung: 
Metals the baſis of the earth were made, 

The bars on which its fix'd foundation 's laid: 

All ſecond cauſes they diſdain to own, 


And from th' Almighty's fiat ſprung alone. AL Dpñ ER. 


4 
% 


— 
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Where metals ripen in vaſt cakes om. Fe” 
Here, ſullen to the fight, at large is ſpread 3 
The dull unwieldy maſs of lumpiſh lead. | 1 
There, glimm'ring in their dawning beds, are ſeen 
The light aſpiring ſeeds of ſprightly tin. 
The copper ſparkles next in ruddy ſtreaks; | 
And in the gloom betrays its gloomy-ftreaks. - 
The filver then, with bright and burniſh'd grace, 
Youth and a. blooming luſtre in its face, 
To th' arms of: thoſe more yielding metals flies 
And in the folds of their embraces lies. Ars. 


In treating this ſubje& philoſophically, it is re- 
quiſite firſt to mention mines, thoſe artificial exca- 
vations, in which metals, minerals, or even pre- 
cious ſtones, are dug up. Theſe mines obtain va- 
rious denominations, becauſe the matter, or ſubſtan» 
ces, dug out of them, is various. Thus, there are 
gold- mines, ſilver- mines, copper - mines, lead- mines. 
tin · mines, iron- mines, diamond- mines, mines of 
antimony, of alum, cc. 3 
The richeſt and moſt celebrated gold and filyer- 
mines are thoſe of Peru and Chili, in South Ame- 
rica. Iron mines are more abundant in Europe 
than elſewhere. Copper- mines are chiefly. found in 
Sweden, Denmark, and England; and lead and tin 
mines in England; the latter, more particularly in 
the county of Cornwall. Quickſilver- mines abound 
principally in Hungary, Spain, Friuli in the Vene- 
tian territories, and Peru; diamond- mines, in the 
Eaſt Indies, and in the Braſils; and ſalt-mines in 
Poland. | | . 

The word mineral is ſometimes uſed in the ge- 

neral for foſſil, and is applied to any ſubſtance, ſim- 
ple or compound, dug out of a ſubterraneous place, 
or mine; from which it takes the denomination. 
In this ſenſe, metals, ſulphurs, foſſil ſalts, ſemi-me- 
tals, &c. are minerals. On this principle, minerals 228 


* 
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are divided into two claſſes ; the one fufible, and 
malleable, that is, which melt with fire, and ſtretch 
on the anvil : which are what we properly call 
metals. The other claſs want theſe two proper- 
ties, and are what in the ſtricteſt ſenſe we call mi- 
nerals. | g 

According to come, minerals may be divided into 
femple and compound. To the 25 belong ſtones; 
ſalts, as alum, nitre, &c. inflammable minerals, as 
ſulphur and bitumen; and metals, as gold, &c. 
Other more accurate writers reſtrain the word mi- 
neral to what we otherwiſe call ſemimetali, as anti- 
mony, cobalt, &c. 


The word mineral, in this ſenſe, may be defined "28 


a compound foſfil, in which ſomething 1s diſcovered, 
in all reſpects like metal, only that it is not malle- 
able; joined or compounded with ſome other foſſil, 
as falt, ſulphur, ſtone, or earth. Such are anti- 
mony, cinnabar, biſmuth, calaminaris, vitriol, py- 
rites, inarcaſites; cobalt, 'oker, the . My 
hematites, and armenus. 

Of the origin of minerals there are various opi- 
nions. Some philoſophers attribute the formation of 
them to the action of the ſun without: ſome, to the 

influence of the central fire within; and ſome think, 

that cold is the productive cauſe, by uniting, con- 

denſing, and congealing certain juices of the earth. 
To the firſt two opinions Dr. Valden alludes in 
the lines quoted above; and Thomſon, in his beau- 
tiful Hymn to the Sun, extends the penetrating 
influence of that Iuminary, not to the formation of 
metals only, but to the 2 alſo of the pre- 
cious ſtones : 


Nor to the ſurface of enliven'd earth, 
Graceful with hills and dales, and leafy woods, 
Her liberal treſſes, is thy force confin'd : | 
But to the bowel'd cavern darting deep, 7 

The mineral kinds confeſs * mighty * | * 
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Effulgent, hence the veiny marble ſhinesz  _ 
Hence Labour draws his tools; hence burniſh'd War 
Gleams on the day; the nobler works of Peace © 
Hence bleſs mankind, and generous Commerce binds 
The round of nations in a golden chain. Re ao 

Th' unfruitful rock itſelf, impregn'd by the, 
In dark retirement forms the lucid ſtone. | 
The lively diamond drinks thy pureſt rays, —- 
Collected light, compact; that, poliſh'd bright, 
And all its native luſtre let abroad, | | 
Dares, as it ſparkles on the fair-one's breaſt, - 
With vain ambition emulate her eyes. hoes 
At thee the ruby lights its deepening glow, 
And with a waving radiance inward flames. 
From thee the ſaphire, ſolid ether, takes 
Its hue cerulian ; and, of evening tint, . 
The purple-ſtreaming amethyſt is thine. 
With thy own ſmile the yellow topaz burns; 
Nor deeper verdure dies the robe of Spring, 
When firſt ſhe gives it to the ſouthern gale, 
Than the green emerald ſhows. But, all combin'd, 
'Thick through the whitening opal play thy beams; _ 
Or, flying ſeveral from its ſurface, form | : 
A trembling variance of revolving hues, 

As the ſite varies in the gazer's hand. 


Deſcartes was of opinion that metals were formed 
from the beginning of the world, and were ranged, 
by the laws of gravity, about the centre. Theſe he 
ſuppoſes to have been corroded, in proceſs of time, 
by the acid ſalts, &c. and abundance of their parts 
carried up along with theſe ſalts by the ſubterranean 
heat, and depoſited in various parts of the earth, 
M. Tournefort ſuppoſes ſeeds of minerals, as well as 
of animals and vegetables. According to this cele- 
brated botaniſt, every thing, ſtones not excepted, 
comes from eggs; and the moſt prodigious rocks, 
he thinks, were originally no more than grains of 
ſand. The alchymiſts maintain, that metals proceed 
from a certain primum ens, or firſt ſeed of metals, 


— 
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which, they ſay, is a kind of moiſt vapour, or gas, 
that changes the earth or juice it meets with in a vein 
into a mineral body or fubſtance, and thence con- 
verts the minerals into ores or metals, by a con- 
tinued fermentation or elaboration in the mines, 
cauſed by the archeus, or heat that acts in the veins, 
as it — from the centre of the earth. But 
this doctrine of mineral fermentation is poſitively 
denied by the great Boerhaave, who, in bis Hiſtory 
of Fermentation, aſſerts, that it belongs to the ve- 
getable kingdom only. Others maintain, that all 
metals and minerals were originally created in the 

very ſame ſtate and nature in which they are ever 
found, without undergoing any kind of alteration, 
The moſt common opinion, among the miners 
of Cornwall, is, that crude immature minerals 
nouriſh and: feed the ores with which they are in- 
termixed in the mines; and that the minerals 
themſelves will, in proceſs of time, be converted 
into ores, productive of thoſe metals to which they 
bave the neareſt affinity, and witifawhich they have 
the greateſt intercourſe. 


. Geoffrey and others contend, that metals, S 


may be the reſult of a mixture of certain matters, 
which had nothing metallic in them. Thus, in the 
aſhes of all vegeta — * we ſind a ferruginous matter, 
Which the loadſtone attracts; and yet it can hardly 
be ſaid, that iron exiſted in the plants, We ſee no 
ſigns of iron in clay, in whatever manner it may be 
worked; and yet, let linſeed-oil be added to it, and 
by fire iron may be procured. The ſame may be 
ſaid of many. other ſubſtances. It is probable, 
therefore, that metals may be formed by a combi- 
nation of different ingredients; much like ſulphur, 
which is known to be made by adding an inflamma- 
ble principle to a vitriolic ſalt. Our globe may 
abound every where with thoſe matters, which are 


_ continually circulating throu ough its pores. * canals, 
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z and which, meeting with an earth homoge 


nous 
to them, fix thereto, and commence minerals. 
Mr. Price, in his Mineralogia Cornubienſis, ſup- 
poſes it moſt reaſonable to conclude, that metals 
were made and planted in veins, at, or very ſoon _ 
aftes. the creation of the world ; but that they are - 
ſubject to a degree of fluctuation in common with 
all other matter, approaching to, or receding from, 
their ultimate degree of perfection, either quicker 
or ſlower, as they are of greater or leſs ſolid and du- 
rable frame and conſtitution. He ſuppoſes, that in 
every metal there is a pecaliar magnetiſm, and an 
approximation of particles, ſui generis, by which its 
component principles are drawn and united together; 
particularly the matters left by the decompolition of 
the waters paſſing through the contiguous earths or 
rata, and depolited in their proper nidus or recep» 
tacle; till by the accretion of more or leſs of its ho- 
mogenous particles, it may be denominated either 
rick or barren. . 
The minerals, metals, and ſtones, lie in beds; 
and have done ſo ever ſince the flood, if not from 
the creation. But it is highly probable that they 
have a faculty of growing in their reſpective beds, 
and that, as the beds are robbed: and emptied by mi- 
ners, fo, after a while, they recruit again. Thus 
vitriol, Mr. Boyle thinks, may grow by the help of 
the air, and that alum does the ſame. We are aſj- 
ſured (ſays this excellent philoſopher) by the ex- 
perienced Agricola, that the earth or ore of alum, 
being robbed of its ſalts, will, in tract of time, 
recover them again, by being expoſed to - the 
Air 5 | 1 5 7 -K 
There is great reaſon to believe that metals like- 
wiſe grow, from what has been alledged by Mr. 
Boyle, in his obſervations about the growth k 
metals, and particularly as to the growth of iron. 
To the inſtances he brings from Pliny, Fallopius, 
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Celalpinus, and others, we may add, that i in the fo- 
reſt of Dean, in Glouceſterſhire, the. beſt iron, and ; 
in the. quantities, is found in the old ein- 
ders, which they melt over again. This is imputed 
by ſome to the negligence of the former melters in 
not exhauſting the ore; and Dr. Derham thinks it 
rather owing to the new impregnations of the old 
ore, or einders, from the air, than to any ſeminal 
principle in the ore itſelf. There are ſome other 
facts however, which it is proper to mention here, 
although they are not all equally well atteſted. In 
ſome mines, it is ſaid, the metals are found, at their 
- firſt opening, very crude and imperfect; but which, 
nevertheleſs, in proceſs of time, grow ripe and rich. 
Alonſo Barba relates, that, in Potol, ſtones have 
frequently been thrown aſide, as not containing any 
thing conſiderable of metal, and yet have 4 
found exceedingly full of it, many years afterward. 
Ceſalpinus aſſures us, that earths, which before 
Fe no metal at all, ſometimes became very fer- 
tile veins; and, in an iſland of the Tyrrhene ſea, 
after the iron mines have been exhauſted, they ſtop 
them about ten years ; at the expiration of which, 
it is ſaid, they are found as rich as before. £ 
+ This ſubject would lead me beyond my limits, I 
ſhall therefore refer my Waders to the Engliſh 
Dictionary of Chemiſtry, for many ingenious re- 
marks on the formation of minerals; and ſhall con- 
_ clude this paper with ſome general obſervations on 
the mineral kingdom. 
It is utterly impoſſible for a being, endued, like 
man, with ſuch a limited underſtanding, to em- 
"brace at one view, the univerſal reign of Nature, 
and to comprehend, in their entire extent, the 
- wonderful properties of every object. We muſt be 
content to acquire an imperfect knowledge of Nature, 
by examining, from time to time, ſome iſolated ob- 
2 on NAN Gy but 2 as n 
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attention As poſſible to a ſucceflive order and ar- 
rangement, without which our ſtudies would be de- 
ſultory and uninſtrugive. Let us confine our at- 
tention, at preſent, to ſome of the moſt GTO: phe- 
nomenons of the mineral kingdom. 

Among ſtones there is not one that deſerves more 
attention than the magnet, but of this I have alreadß 
treated in a former paper. | 

Properties equally wonderful are to be found in 
quickſilver. It yields to every form we may chooſe 
to give it; but it never fails to reſume that which is 
natural to it. Expoſed to the fire, it aſcends in 
fume. By a chymical proceſs, it may be converted 
into a hard and tranſparent cryſtal ; but it may be 

reduced again to its original fluidity. Its uſes in 
medicine, in the barometer, in looking-glaſles,. in 
gilding, &c. are well known. But a minute account- 
of ali its properties would fill a volume. 

Gold is the principal and moſt valuable of all the 


metals, not only on account of its ſcarcity, but of 


its many admirable properties. Of all bodies it is 
the moſt tenacious and unalterable; inſomuch that it 
will bear the action of the moſt violent fire for two 
months, without any ſenſible diminution of its 
weight. Its parts are ſo ſubtile, that a grain of leaf 
gold can cover fifty ſquare inches; ſo that upon tbe 
two ſurfaces, on a flip ht. inſpection, may be diſtin- 
uiſhed four millions 5 parts. And its ductility is 
— that from a ſingle 8 _ be. drawn ; a wire 
five hundred feet long. 
The wonderful form of common Malt, the precious 


ſtones, the ſingular ſhapes of the ores, or metals in 


their mineral ſtate, the aſtoniſhing particulars we 
have already noticed of cxtraneous foſſils, and a va- 


of inexhauſtible objects of inquiry in the mi- 


neral kingdom, ſeem formed, with the other won- 


2 No. 111, On the Magnetiſm andthe liiert c. 
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ders of creation, to excite our curioſity. And it 
muſt be confeſſed, that there is not an employment 
of the mind, productive of greater delight, of more 
ſolid ſatis faction, nor of a greater variety of enjoy- 
ment, than an attentive contemplation of the works 
of Nature. Were we to live, for ages, in this 
world, and to employ every day, in - ſtudying the 
phenomenons and ſingularities of the mineral ki 
dom only, we ſhould ſtill find innumerable things 
which we could not explain, which would excite 
more and more our curioſity, and yet continue in- 
ſcrutible by our finite capacities. Let us employ 
then, at leaſt, ſince the duration of our lives ſcarce 
extends beyond half a century, let us well employ 
the ſhort time that is granted to us here, and devote 
as much of it as the neceſſary duties of life will per- 
mit, to the ſtudy of Nature; and, by thus enrich- 
ing our minds, treaſure up the moſt innocent and 
the moſt inexhauſtible ſtores · of knowledge and plea- 
ſure. The exquiſite delight which ſuch ſtudies af- 
ford, will be heightened more and more, in propor- 
tion as we meditate on the ends which the Creator 
© has propoſed in his works; for the wonders of Na- 
ture are more admirable and more ſublime than all 
the productions of human art. Theſe are not al- 
ways compatible with our welfare; and, ſo far from 
rendering us either wiſer or better, they are often 
the mere objects of uninſtructive admiration; But 
all the works of Nature, even the moſt ſingular and 
inexplicable, have for their object the felicity of the 
whole creation. They exiſt, not merely to be con- 
templated as objects of fight, but to be enjoyed; 
and all, without exception, proclaim unſpeakable 
f goodneſs; as well as unſearchable wiſdom and un- 


bounded power. 


Oh, Nature, all- ſufficient, over all! [ | 
Enrich me with the knowledge of thy works! 
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Snatch me to heaven ; thy rollin r 
World beyond world in zo finite — 

Profuſely ſcatter'd o'er the blue immenſe, 

Show me; their motions, periods, and their laws, 
Give me to ſcan ; through the diſcloſing deep 
Light my blind way; the mineral flrats there; ole 
Thruſt, » thence 7 
O'er that the rifi 


Of animals; and 


The varied — of —— ere. 
— — 2 8 
Theſe ever open to my raviſh'd eye; 1 
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. on MOUNTAINS. 5 


„„ try, | 
- - Mounz o'er the vales, and-ſeem 10 tread-the ly; 
Th eternal:ſpows-appear already paſt, 8 U 
| And ihe brit chaſe wud nocembiiom the kf; | 
But, thoſe attain d. we: tremble ta ſurvey | 


The labours of the lengthen'd ways 1 
Th' increaſing tires our wandering eyes, 
| Fils peep: wetwils, and Alps on Alps POPE. 


5 EMERGING nns of the earth, 
wee proceed once more to contemplate its external 
appearance, in all its pictureſque and . pleaſing, or 
magnificent and tremendous varieties. Mountains 
are the firſt objects that ſtrike the imagination; and 
excite our curioſity, in the wonderful proſpect be- 
fore us. There is nothing in all nature, perhaps, 
that can impreſs a ſpectator, unaccuſtomed to theſe 
views, with "foch ideas of folemnity and.awe, as the 
ſtupendous piles of Nature, before which the proud- 
eſt monuments of human art dwindle into minute- 
neſs and infignificance. 

In countries, where there is nothing but plains, 
the ſmalleſt elevations are apt to excite our wonder. 
In Holland, the whole ſurface of which is flat, a 
little ridge of hills is ſhown, near the ſeaſide, which 
the great Boerhaave generally mentioned to his pu- 
pils as mountains of no ſmall conſequence. But 
what would. be the ſenſations of ſuch an audience, 
could they be preſented, at once, with a view of 05 
heights and precipices of the Alps or of the And 
Even in this iſland, we have no adequate ideas 
mountain proſpect. Our hills are generally Hoping 
from the plain, and clothed to their very ſummits 

with rerdure. It is N 55 poſſible, therefore, to 
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cxalt our conceptions to thoſe immenſe widens: whoſe. __ 
tops faintly appear behind intervening clouds, ſharp 
and precipitate, and ſoar to ons, Frere owns. 
ance eg cue * 


Rocks rich in gems, and mountains big with mines, wa 3 
That on the high equator ridgy riſe, — ; 
e many a N ſtream 2 plays. 

. bse | 


The origin of mountains is 2 a ſubjett which has given. 
' riſe to many philoſophical diſquiſitions>- Burnet, 
Whiſton, Woodward, and Buffon have endeavoured 
to account for them in their reſpective theories. f 
the earth. Mr. Ray, M. le Cat, and M. Pallas 
have likewiſe their items. But the moſt ſatisfac- 
tory account, in my opinion, is that * by Mr. 
Whiteburſt, in his Inquiry into the Original State. 
and Formation of the Earth. According to this ex- 
cellent philoſopher (who, inſtead of ſpeculative in- =: 
quiries in the cloſet, deſcended into the bowels of 
the earth, in queſt of data, from which we might 
draw juſt or 8 inferences) the antediluvian 
world was very different from that which we con--  _ 
template at preſent. It conſiſted. only of ſmall iſlands; - , 
gradually riſing from the deep; or of ſmooth, even, 
ä —— elevations: whereas the world on which. . 
ve tread. at preſent. conſiſts, of immenſe continents 
and mountains, of ſteep or impending ſhores, craggy 
rocks, and extenſive vallies and caverns. Our ma- 
rine exuvie formerly lay at the bottom of, the ocean 
of the primitive world; whereas, many of them 81 0 
now ſituate near the tops of thoſe 1 | 
tains, the Alps and the Andes, and at great ders e 
from the ſea. To account for ſo great a revolution, 
Mey ae 7 has collected 2 8 from 
hi of ſtupendous changes that have pro- 
3 the ſurface and in the bowels of the eartng. 
He enumerates ſome of the more ſtriking inſtances. 4:5 
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Kc. from the bottom of the ſea, attended with erup- 


/ 


fed in inferri 
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of ' iſlands, ſuch as Santorini, dikes." 


of the riſing 


tions of fire. He mentions ſeveral iſlands and moun- 
tains having volcanic appearances, and which may 
likewiſe be ſuppoſed to owe their origin to the ſame 
cauſe, in times anterior to all hiſtory. - Such are 
| Iceland, F &c. in the northern ſea; St Helena 
and ion iflands, between Africa and Brazil; 
Eaſter or Davis” iſland, Otaheite, &c. in the Crank: 
ern Ocean; ſeveral of the Moluccas, in the Indian 
Sea; Madeira, ſeveral of the Azores and the An- 
tilles, &c. in the Atlantic Ocean; the Lipari iſlands, 
' - Iſchai, &c. in the Mediterranean. After colleQin Þ 
many inſtances of mountains formed, and large 25 ; 
tricts of land ſwallowed up, ſhattered, and rent a- 
ſunder, by earthquakes; ions particularly by volca- 
5 _ we may, by analogy, be juſti- 
| that all ſimilar appearances may 
_ s of the fame cauſe ; and though 
veſtiges of volcanos are not every where viſible, 
_ the earth exhibits indications- of their having exiſted 
in ſo many different regions, that there is reaſbn to 


_ ſuppoſe that ſubterraneous fire muſt, at different 


times, have exiſted univerfally in its bowels. He 


then proceeds to ſhow, that this cauſe, acting on a 


larger ſcale, produced, at the fame time, the im- 

menſe continent and mountains in che p 8 

and the unĩverſal deluge. 
"When Mr. Whitehueſt aſcribes 


nomenons to fire, it muſt be 0 that be . 


means, in general, the united actions of. fire and 


water; or the expanſive: power of the latter when 
converted into ſleam, or an claſtic vapour, by means 
of heat; a force which is, indeed, enormous, and 


Wich has been lately calculated, from actual expe- 
riments, to exceed even that of gunpowder, in-the 


| proportion of 140 to 5. 


Fire, _ alone at Krſty and wich an incenſiy 


g 
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and elevated thoſe parts moſt, a. antedi- 
luvian ocean reſted, as the primitive iſlands, by their 


- 
% l 
- 
” —— 
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additional wei bt of ſolid and heavy matter, oppoſed - _ 


a greater reſiſtance. The waters thus raiſed would 
naturally flow toward the now leſs elevated ſolid 
parts, or antediluvian iſlands; and would l 
cover them, fo as to produce a univerſal deluge 

+ he expanſion n by fire increaſing, ll its. 
force became ſuperior to 2 gravity, and coheſion, 
or ienacity, of the incumbent ffrata; the latter 


would at length burſt, and through the fiſſures a | 


communication would be opened between the water 


and the ignited melted matter below; By the ſteam 


thus fuddenly generated, exploſions would © enſue, 
which muit deftroy the uniformity of the globe, 


ſhatter it into fragments, produce immenſe moun- 


tains, and extenſive and deep ſubterraneous caverns ; 


into whick- laſt the waters 288 afterward deſcend, Ke 


and leave the various continents, mountains, &c. in 
nearly the ſame. ſtate in which we now view them; 
and containing the ſame ſhells, and other marine 
exuviæ which they brought up with them from the 
bottom of the ſea, 

be terraqueous globe (ſays Mr. Whiteburſt) 
being thus burſt into millions of fragments, and from 
a cauſe apparently ſeated nearer to its centre than its 
ſurface, muſt certainly have been thrown into ſtrange | 
heaps of ruins : for the fragments of the /rata,' thus 


2 blown up, could not -pothbly fall together again 


into their primitive order and regularity: therefore 
an infinite number of ſubierraneous caverns muſt 
have enſued at the diſtance of many miles, or many 
hundreds of miles below n of the antedi- 
luyian ſea. - 

« Now it is eaſy: to conceive, wing” a body of | 
ſuch an immenſe magnitude as the 3 n! is 


de 


— 
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nearly gcoo miles in diameter, was thus reduced to 
a heap- of ruins, that its incumbent water would 
immediately deſcend: into the cavernous parts there- 
2 appronching fo mech neazer wirurd 
the centre, than in its antediluvian ſtate, much of 
the terreſtrial- ſurface became naked and expoſed, 
with all its horrid gulfs, craggy rocks, mountains, 
and other diſorderly appearances. | 

“ Thus, the primitive ſtate of the earth ſeems to 
have been totally meramorphoſed at the firft convul- 
ſion of Nature, at the time of the deluge; its grata 
broken, and thrown. into eyery poſſible degree of 
confuſion and diſorder. Hence, thoſe mighty emi- 
nences the Alps, the Andes, the Pyrenean, and all 


Stber chains of mountains, were brought from be- 


neeath the great deep. Hence, the ſea retired from 
thoſe vaſt eee eee became 
fathomleſs and environed with craggy rocks, cliffs, 
and impending ſhores; and its bottom ſpread with 
mountains — vallies like the land. 
At is further to be obſerved of the horrid edle 
of this convulſion; namely, that as the primitive 
| iſlands were more ponderous and leſs elevated than 
| the bottom of the ſea; may we not thence infer, that 
the former more immediately ſubſided into the ocean 
of melted matter than the and therefore be- 
cams dhe orten of (the poſtdiluvian- ſen: and the 
bottom of the antediluvian ſea being more elevated, 
was converted into the poſtdiluvian mountains, con- 
tinents, &c. Such were apparently the conſequences 
ariſing from the convulſion of nature; and this con- 
is remarkably confirmed by the vaſt number 
. of foſſil ſhells, and other marine exuvie, found im- 
bedded near the tops of mountains, and the interior 
parts of continents, remote from the ſea, in all parts 
: — the world hitherto explored . But there are 


= See No. 1.xxrv, On Extranecus Folcils. 


- virus Lnvr./ 


mary particulars, neceſſary for” a more perſect 
cidation of this intereſting ſubject, for which Nc, 
refer to the excellent work „ 


In this manner, aud that 
ee qa ar | 
even at this time, partially to exiſt, Mr. Whitcharſt - 
very rationally accounts for the fingular appearances 
which the preſent earth exhibirs on and beneath its 
ſurface, for che univerfal deluge, and its ceſſationz ; 
and he docs this without having recourſe to comets, 
a ſudder alterztion of the earth's centre of gravity, 
and other violent and purely gratuitous aſſumptions. 

It is ſcarcely neceflary to obſerve, that, with re- 
ſpe& to height, o are many ſ zes of mountains, 
from the Sim ge ing upland to 0 85 tall craggy pre- 


cipice. "The appearances are, in general, different, 


in thoſe of different magnitudes. The firſt are 
clothed with verdure to their very tops, and feeth 
to aſcend merely to improve our proſpects, or to ſop- 


ply us with a purer air. but che lofty mountains f 


the other claſs have a very different aſpect. At a 
diſtance, their tops are ſesn, in wavy ridges, of the 

very colour of the clouds, and to be diſtinguſſhed 
from them by their figure only, which, as juſt ob- 
ſerved, reſembles the Dillows: of the fea d. As we 
approach, the mountain aſſumes a deeper colour: it 
gathers upon the ſky, and ſeems to hide half he 
horizon behind it. Its ſummits alſo are become 


more diſtinct, and appear with a broken and perpen= 


dicular line. What at firft ſeemed a ſingle hill, is 
now found to be a chain of continued mountains, 
whoſe tops running along its ridges, are emboſomed 
in each other; fo that the curvatures of one are fit- 
ted to the prominences of the oppoſite ſide, and form 
a winding valley between, often of ſer miles in 


a Whitehurſt's Inquiry, chap. It. 
> nnn. — ac. page 


, 
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extent; and all the way continuing nearly of the 
fame breadth. 

Nothing can be finer; er more exatt, than the 
deſcription, in my motto, of a traveller ſtraining up 


the Alps. Every mountain he comes to he thinks 
will be the laſt : he finds, however, an unexpected 
riſe before him; and that being ſcaled, he be- 
. the hig ſummit almoſt at as great a dif- 
as 


EL 


. 


Arz 


e 


moſſy, and Still, as 
be aſcends, 1d the 
earth more paſſage, he is 
often entertained with a little valley of ſurpriſing 


verdure, cauſed by the reflected heat of the ſun col- | 


lected into a narrow ſpot on the ſurrounding heights. 
But it much more frequently happens that he ſees - 
y frightful precipices beneath, and lakes of ama- 
ing depth, whence rivers are formed, and fountains 
derive their origin. On thoſe places next the high- 
eſt ſummits, vegetation is ſcarcely carried on: here 
and there, a few plants of the moſt hardy kind may 

be found. The air is 8 cold; Aae con- 


45 


ſerene region, where vegetation has wholly ceaſed ; 
Where the precipices, compoſed entirely of rocks, 
rife perpendicularly above him; while he views be- 
neath him all the combat of the elements ; clouds at 
his feet; and thunders darting up from their boſom 
below *. A thouſand meteors, which are never r ſeen 


EX ven, Vorps to the South Se, vl. I. 


the forms of many of them. The tops 
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on che plain, 
bows ; mock-ſuns; the ſhadow of the mountain 


preſent | themfelves, (ct "Talk © = 


projected upon the body of the air b; and e © 


veller's own 


upon the oppoſite cloud :. 
Such, in general, are the wonders that preſent 


e 2 


them ns to the traveller, in his journey over the 5 


Alps, but more particularly in the Andes. But we 
muſt not ſup that this picture exhibits an inva=- 
riable likeneſs of theſe ſtupendous heights. Indeed, 
nothing can be more capricious and irregular than 
| of ſome run 
in ridges for à confiderable length, without inter- 
ruption : in others, the line ſeems indented by great 
vallies to an amazing depth. Sometimes, one ſoli- 
tary mountain riſes from the boſom of the plain; and 
ſometimes extenſive plains, and even provinces, as - 
thoſe of Savoy and 'Quito, are found em 
near the tops of mountains. But I muſt p on. 
to my next paper, the further conſideration of this 

ſubject, of which 8 e e are 
yet to be noticed.” 

CR EC aaa 4 | 


d Philoſ. Traaſ. vol. v. page «ot 
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0 201 leer 


1 


e won ren on os ox MOUNTAIN. 


5 A 33 Alpide (olitades ahead. & 


t me down a penſive hour to ſpend ; 
ok placed on high above the florm's career, 


Lock downward where a hundred realms appear; „ 
Lakes, foreſts, cities, plains extending wide, 


I * af . che e s humbler pride. | 


i an. 


1 CONCLUDED = my er paper with a flight 
ſketch of the variety of pictureſque appearances 


which mountains, in general, exhibit: and theſe we 
ſeldom find forgotten, either in the delineations of 
the pencil, or in poetical deſcription. 


Sometimes the pencil, in cool airy halls, i 4 

Bade thwgay bloom of vernal landſcapes riſe, '- 
Or Autumn's varied ſhades imbrown the walls: | 
Now the black tempeſt ſtrikes th' aftonifh'd eyes, 


Now down the ſteep the flaſhing torrent flies; 


The trembling ſun now plays oer ocean blue, 


And now rude mountains frown amid the ſkies ;. 
- Whate'er Lorraine light-touch'd with ſoft' ning hue, 


or favage Roſa daſh' 4 or ka Pouſſin drew. 


THOMSON. 
If we compare the hei ohts of different mountains, | 


-we ſhall find that the gen — and higheſt are found 


under the line. It is thought by ſome, that the ra- 


pidity of the earth's nk together with the great- 
neſs of the tides, in thoſe parts, may have thrown 
up theſe ſtupendous maſſes of earth. But, to what- 


Ever cauſe it may be attributed, it is a remarkable 


fact, that the inequalities of the earth's ſurface. are 


the greateſt at the equator. The earth, indeed, is 


very craggy and uneven near the poles; but the 


* 


heights of of the mountains there are wy inconſidera- 
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ble. On the contrary, at the equator, where Na. 
ture ſeems to ſport in the amazing ſize of her pro- 
tains remarkably lofty. - Some of them are known | 
to riſe three miles in height above the level of he 
QCCcan. 2 my r oo — 8 
I To enumerate the moſt remarkable of theſe, a. 
cording to their ſze, I ſhall begin with the Andes, 
a prodigious chain cf mountains, extending almoſt 
the whole length of South America, 3 with 
the two oceans, and terminating at the ſtraits of 
Magellan. Of theſe mountains we baye an excel-- 
lent; deſcription by. don Juan de Ulloa, who, by 
command of the king of Spain, went to Peru, in 
company with the French academicians, to meaſure - _ 
a degree of the meridian. His account of his jour=. , 
ney up theſe mountains is ſo curious, that I cannot 
forbear to give an extract from it. : 
After many days failing up the river Guayaquil, 
he arrived at Caracol, a town ſituate at the foot f 
the Andes. Nothing can exceed the inconveniens * 
cies he had experienced in this voyage, from the flies 
and moſchitos. We were the whole day (ſays 
he) in continual motion, to keep them off; but, at 
night, our torments were exceſſive. Our gloves, 
5 were ſome defence to our hands; but our 
faces were entirely expoſed; nor were our elethes a 
ſufficient defence for the reſt of our bodies; for the 
ſtings of theſe inſets, 8 through the cloth, 
cauſed a very painful itching. One night, in com- 
ing to anchor near a large and handſome houſe that 
was uninhabited, we were no fooner ſeated in it, 
than we were attacked, on all ſides, by ſwarms of 
moſchitos, ſo that it was impoſſible to have one mo- 
ment's quiet. They who had covered themſelves 
with clothes made for this purpoſe, found not the” - 
ſmalleſt defence; wherefore, hoping to find ſome re- 
lief in the open fields, they ventured out, although in 
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By | danger of ſuffering, i in a more terrible manner, from 


| the ſerpents. But both places were-equally obnoxi- 

Qus. On quitting this inhoſpitable retreat, we too 
up our quarters, the next night, in a houſe that was 
inhabited; the maſter — being informed of 
the terrible manner we had paſſed the preceding 
night, told us gravely that the houſe we ſo greatly 
complained of, Pu pos agate 
being the purgatory of a foul. But we had more 
reaſon to believe that it was quitted on account of 
Its bein W body. Aſter having 
Jjournied, upward of three days, through boggy 
roads, in which the mules ſunk to their bellies at 


Eb: every ſtep, we-began, at length, to perceive an al- 


teration in the climate; and, after having been long 

| accuſtomed to heat, we now felt it grown very ſen- 
fibly colder. 

| A It is remarkable, that at T we often 
ſee inſtances 6 tempera- 

tures, in two perſons happening to meet; one of 


_*_ them leaving the plains below, and the other deſ- 


cending from the mountain. The former thinks the 
cold ſo ſevere, that he wraps himſelf up in all the 
garments be can procure ; while the latter finds the 
| heat fo great, that he is ſcarcely able to bear any 
clothes whatever. The one thinks the water fo 
Cold, that he avoids being ſprinkled by it: the other 
| 2 its warmth, that be uſes it as a 
| « The ruggedneſs. of the n Tara uagua, 
leading up the mountain, is not eaſily guage 
The declivity is ſo great, in ſome Parts, that the 
mules can ſcarcely keep their footing ; and, in others, 
the aclivity is equally difficult. The trouble of 
ſending people . to mend the road, the pain 
ariſing from the many falls and bruiſes, and the being 
_ conſtantly wet to the ſkin, might be ſupported, were 
not bei inconveniencies * by! the fight of 


%.. 
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ſuch frightful precipices, and deep ab as excite 
inceſſant terror. The road, in 8 a 
ſeep, and yet ſo narrow, that the mules are obliged 
to ſlide down, without making any uſe whatever of 3 
their feet. On one fide of the rider, in this fituz=  *. 
tion, riſes an eminence of ſeveral hundred yards; 6 

and, on the other, is an abyſs of equal depth; ſo 
that, if he ſhould give the leaſt check to his mule, - 
and thus deſtroy the equilibrium, they muſt both - 
inevitably periſh. Sr, Feat 
„ Having travelled nine days in this manner, 
ſlowly winding along the fide of the mountain, we 
to find the whole country covered with a hoar= 

froſt; and a hut, in which we repoſed, had ice in it, 

At length, after a perilous journey of fiſteen days, 
we arrived the plain, at the extremity of which - _ 
ſtands the city of Quito, the capital of one of the 
moſt charming regions in the world. Here, in the 
centre of the torrid zone, the heat is not only very 
tolerable, but, in ſome places, the cold is even 
painful. Here the inhabitants enjoy all the tem- 
perature and advantages of perpetual ſpring; the 
fields being conſtantly covered with verdure, and 
enamelled with flowers of the moſt lively colours. · 
However, although this beautiful region be more 
elevated than any other country in the world, and 

it took up ſo many days of painful journey, in 
the aſcent, it is overlooked, nevertheleſs, by tre- 
mendous mountains: their ſides covered with ſnow, _ 
while their ſummits are flaming with volcanos. 
Theſe mountains ſeem piled one upon the other, and 
riſe to an aſtoniſhing height, with great coldneſs. 
However, at a determined point above the ſurface of  _ 
the ſea, the congelation is found at the ſame height 
in all the mountains. Thoſe parts which are not 
ſubject to a continual _ r dea are mo 

rowing upon them a ruſh, reſembling the geniita, _ N 

- #50. but much ſofter and more flexible. o; 


— 
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ward the extremity of the part where the ruſh grows, 
and the cold begins to increaſe, is found a veg: 
with a round bulbous head, which, when dried, has 
an amazing elaſticity. ' Higher ftill, the earth is 
entirely bare of vegetation, and ſeems covered with 
ſnow. "The moſt remarkable of the Andes 
are the mountains of Cotopaxi , Chimborazo, and 
Pichincha. On the top of the latter was my fta- 
tion for meaſuring a degree of the meridian ; where I 
ſuffered particular hardſhips, from the intenſeneſs of 
the wg and the violence of the ſtorms. The ſky 
around us, in general, involved in thick fogs, which, 
when they cleared away, and the clouds, by their 
gravity, moved nearer to the ſurface of the — 
appeared ſurrounding the foot of the mountain, at a 
vaſt diſtance: below, like a ſea, encompaſſing an 
iand in the midſt of it. When this happened, the - 
horrid noiſes of tempeſts were heard from beneath, 
then diſcharging themſelves on Quito and the neigh- 
bouring country. I faw the lightning iſſue from the 
clouds, and heard the thunders roll far beneath me. 
All this time, while the tempeſt was raging below, 
the mountain top, where I was placed, enjoyed a 
deiightful ſerenity v. The wind was abated, the ſky 


© Clear, and the enlivening rays of the fun moderated 


2 This mountain is more than three miles above the ſurface of the - 
fea: It is a celebrated volcano, one of the eruptions of which is deſ- 
eribed in Ulloa's Voyage, vol. i. p. 442. Veſuvius, and even Etna, it 

is to be obſerved, are mere fireworks, compared to the volcanos of - 


: Andes, which, as they are the higheſt mountains in the world, are the 
E - moſt formidabie alſc for their eruptions. | 
d Some of my readers may here recolle& Dr. Young? s Character of 


2 Good Man, in his eighih Night; in which one would i imagine, that 
de had either copied, or anticipated, the A 25 boy given by the 
yn Span iard: 
With afpe& mild, and TRE eye, 
Behold him ſeated on a mount 3 
Above the fogs of ſenſe, and paſsion's ſtorm 3 
l the black cares and tumults of this life, 
Like harmleſs thunders, breaking at his feet, 
Dh. Excite his pity, not impair his peace. 
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the ſeverity of the. cold. However, this was of o 
very Jong duration; for the wind returned with all 
Its violence, and with ſuch velocity as to dazzle the 


ſight ; while my fears were incteaſed by che dreadful © 


concuſſions of the precipice, and the fall of enormous 


frightful ſituation”, 7+ 1 
In compariſon with the dangerous aſcent thus 


the Alps, and a j y acroſs the Pyrenees, ap- 
pear but pretty excurſions. 'Theſe are the moſt lof- 
ty mountains in Europe; but the Alps are little 
more than one half the height of the Andes, fome of 
which we know, from geometrical and barometical 
menſurations, are upward of three geographical 
miles, or . £9,026 feet, above the level of the fea. _ 
But lofty as are the higheſt mountains on the earth, - 
it has been demonſtrated, that they are nothing com- 


rocks; the only ſounds that were heard in this 


deſcribed by the Spaniſh philoſopher, a pallage over AL | 


pared to its prodigious 1 For inſtance, 
5 | 


what proportion the thickneſs of a human hair bears 
to a globe eighty inches diameter, the fame does. a 


mountain, a quarter of a mile high, bear to te 


whcle globe. 88 ö N 
Mountains appear, to many, defects and ble- 
miſhes in the earth; but they are certainly of the 
greateſt ſervice to the wellbeing both of man and 
other animals. Many creatures cannot live but in 
particular ſituations; and even the tops of the high- 
eſt and coldeſt mountains are the only places where 
ſome creatures will live: of this kind are the ibex 
and chamois among quadrupeds, and the lagopus 
among birds. —They ſerve as {kreens to keep off 
the cold blaſts of the northern and eaſtern winds. 
They alſo ſerve for the production of ſeveral vege- 

tables and minerals, which are not found in any 


other ſoil; they enable us to keep thoſe mines diy, 


- 
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which furniſh the moſt uſeful metals. Beſides, the 
long ridges and chains of lofty mountains, being 
| nr nant apes from eaſt to weſt, ferve to 

| the evagation of the vapours toward the poles, 

without which they would all run from the hot coun- 
tries, and leave them deſtitute of rain. Mr. Ray 
adds, that they condenfe thoſe vapours, like alembic 
heads, into clouds; and thus, by a kind of external 
diſtillation, give origin to ſprings and rivers; and, 
by amaſſing, cooling, and condenſing them, turn 
: them i into rain, and thus render habitable the fervid 
of the torrid zone. The ſupply, _— 
| dene. they 3 to ſprings and rivers, by ſtopping 
ZE ing the clouds, is rendered more copious 
Fey by gs res ear quantities of ſnow by which  - 
_ ſummits are crowned. This laſt circum- 
ſtance in particular, is noticed by our philoſophical 
» When mid the lifeleſs ſummits proud 
Of Alpine cliffs, where to the gelid ſky 
© © Snows piled on ſnows in wiat'ry torpor lie, 
Ihe rays divine of vernal Phœbus play; :- 
Th' awaken'd heaps, in ſtreamlets from on high, 
Rous'd into action, lively leap away, 


Glad ITY 8 the vales, i in Mer new being gay. 
| THOMSON. | 


Thus on the foil vi 1 
To which the rain's pure treaſures are denied, 
The mountains more ſublime in ether riſe, 
Transfix.the clouds, and tower amid the ſkies ; 
The ſnowy fleeces, which their heads involve, 
Still ſtay in part, and ſtill in part diſſolve; 

2 W us cataracts 


Through roads root, ik and rude unfaſhion'd tracts, 
Noll Sor the lofty mountain's channell'd fides, 

And to the vale convey their foaming tides ; ; 

At length, to make their various currents one,. | 
| 1 Es floods b run; . 
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Theſe confluent fireams make ſome great river's head, 
By ftores ſtill melting and deſcending fed ; | 
Thus from th” aſpiring Mountains of the Moon *, 2 
Diſſolving treaſures ruſh in torrents down, 

Which paſs the fan-burnt realms and ſandy il, 

And bleſs th Egyp tian nation with their Nile 
"Then: eee bis focrer rife-wouks had „ Eb 

Muſt climb the hills, and trace his head in ſnow ; - 

And through the Rhine, the Danube, and the Rhone, _ 

All ample rivers of our milder zone, 

While they advance along the flats and plains, 

Spread by the ſhowers a ted, 1 

Yet theſe their ſource ans. firſt beginning owe 

To ſtores, that from the Alpine mountains flow; 

Hence, when the ſnows in winter ceaſe to reep, . 

And undiſſolv'd their flaky texture keep, 3 

The banks with eaſe their humble ſtreams contain, 

bes po moored oo and thoſe banks diſdain. 


%. 


„„ BLACKMORE. 8 


But the benefit of mountains, in general, is not 


i that vapours driven againſt them are conden- 
fed, ſo as to be preci 
the rocks, but that af 


werf e in their bowels, they 


are preſerved, till form rivulets, and then ri- 


vers. Vapours wy ry in rain or dew, althou 
there were no mountains; but then they would 
equally, over conſiderable places of the globe at 
once, and thus would be ſucked deep in the ground, 


ipitated through the chinks of 


or make a univerſal puddle. On the contrary, by _ 


means of mountains, they are perpetually pouring 


don in particular places, and treaſuring up a on- 


ſtant ſupply to the rivers, Another conſiderable uſe 
of them is the determination of theſe rivers; for if 
there could have been rivers without mountains, yet 
they could have flowed in a ſtraight line only, if 
they had flowed at all; whereas, by theſe eminences 


- = on down, they make innumerable turn 


5 a Mountains in Africa fo called. | 
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' ings and windings, which they water and enrich _ 
the ſoil of man countries in one courſe, 
and at laft diſem , ſometimes in ſeveral mouths, 
into the ſea. But, not to be too diffuſive, I ſhall 
conclude, . with obſerving, that theſe ſtupendous 
maſſes are not, as ſome have ſuppoſed, mere incum- 


brances of the creation, or — and uſeleſs excreſ- 
cences of the globe, but in a variety of inſtances, 


a add greatly to its beauty, and anſwer many excellent 


- Purpoſes. In a word, when we contemplate the 

mountains am the other innumerable diſplays of 
the goodneſs, Wisdom, and omnipotence of the Uni- 
verſal 2 well may we exclaim with the pro- 
phet Habakkuk, © The everlaſting mountains were 

ſcattered—His ways are everlaſting” ; or in the ſub- 
lime perſonification of the Pfalmiſt, « Mountains 


and all hills—praife the name of the Lord; for his 


e e is glory in bore the earth 


. b % 
- * * 
- + Y 
* NUMBER LX XVIII. | 
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1XxyM, wur cena, 


* 


The whole u up-tracing, from hs fry void, 


The chain uſes and effects, to Him & 
Te world- producing W who. Oe 
Poſſeſſes being, 228-45 i THOMSON. 


IN the conduct of the Contem e Philoſopher, 
of which this number is — I have wan- 
dered into ſome of the moſt fertile regions of philo- 

ſophical diſcuſſion, and collected a of the 
wonderful phenomenons of Nature, as rational ſub- 
jects of curioſity and inveſtigation. M 
1. in particular, I have endeav to allure to 
| improv ines, by ſtrowing, 6-4 Sad 
- each wile ach with ie, ſhowing, at = | 
lame time, how much ſome of the fineſt 


ng rea- | 


poetry are indebted, for their hea, ti gay a 1 - > 


lively, or to the ſublime, and even terrific i 
- Which are every where ſo profuſely ſcattered. | 
I have deemed this a confileration of infinitely kb 2 
moment, than that of inculcating the principles of 


piety and virtue, by occaſionally 1 ſuck 


? religious and moral reflections as each ſubje _ a 
tendency to inſpire; and pointing out, as the glort= + 
ous theme of all, the irreſiſtible indications of a 8 u- 
preme Being, the Great Creator and Governor of 

+ Univerſal Nature. Bk 


Ere the rifing fm. 5 
; Shone o'er the 3 or mid the vault of nigbt 

The moon her filver lamp ſuſpended: ere n 
The vales with ſprings were water' d, or with * \ 
Of oak or pine the ancient hills were crown'd ; | 
Then the Great Spirit, whom his works adore.” 
Within his own deep eſſence view'd the forms, 
The * EI. 
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The radiant fun ; the moon's nocturnal lamp; 

The mountains and the ftreams ; the ample ſtores 

Of earth, of heaven, of naturg. From the firſt, 

On that full ſcene his love divine he fix'd, 

His admiration. Till, in time complete, 

What he admir'd and lov'd his vital power 
Unfolded into being. Hence the breath 
Of life informing each organic frame: a 

Hence the green earth, and wild reſounding waves: 
Hence light and ſhade, alternate; warmth and cold; 
And bright autumnal ſkies, and vernal ſhowers, 
And all the fair variety of things. * AKENSIDE., 


It is obſervable, that however oppoſite are the 
hypotheſes of Atheiſm and Theiſm, there is one 
common. circumſtance in which they agree; and 
that is, that ſomething muſt have been, from all 
. ſelf. exiſtent and independent. But the 
Atheiſt aſſeris, that this viſible — univerſe is 
that neceſſarily exiſting ſomething. His opinion, 
therefore, . 2 wing: a is an infinite variety of 
beings in the univerſe, and a great diverſity of qua- 
lites, faculties, and perfections appertaining to the _ 
ſeveral kinds of them, yet, that the very loweſt of 
all, namely, ſenſeleſs paſſive matter, muſt be the 


; firft principle, the eternal ſelf-exiſtent being, from 


Which, as the ſole independent origin, all things, 
even the moſt regular and beautiful, aroſe; together 


with the higheſt perfection of underſtanding, virtue, 


and felicity, without any active, intelligent, deſign- 
ing cauſe. But this hypotheſis is incumbered with - 
inſurmountable difficulties; for it can account for 
nothing in the whole viſible creation, without attri- 
buting it to what is in itſelf nothing, Neceſſity, or 

Chance. Neither of theſe can account for the beau- 
- tiful order, proportion, and harmony, fo viſible in 
the whole creation; nor for the formation of animal 
life in ſuch variety of ſpecies, all preſerved diſtinct 
from each, without confuſion, ard propagated by a 
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ſettled law—each fitted to its own, element, provided 
with proper food for ſubſiſtence, and proper means 
for , it; with ſultable is inſtincts and organs, 
particularly enſation and ſelf. motion, the prineipal 
appearances of the ſenſitive life. - Nor is it poſſible, 
moreover, on the atheiſtical hypotheſis, to account 

for conſcious intelligence, which it diminiſhes into a 
10 oy. 4 the accidental reſult of the - 
figure of matter and motion; although, as it is this 
very conſcious intelligence that makes man ets - - 
nothing can appear to him more real and ſubſtan 

But the doctrine of a Deity and a Providence is 
abſolutely the reverſe of this, and explains the We. 
of the univerſe in a conſiſtent and ſati 
ner. n D things 

the cauſe and origi derived beings ; 2 
the aid of r all hogs; and, by. 2 

beautiful and amiable light. A ſupreme, eternal, 
ſelſ. exiſtent mind, immutably poſſeſſed of all abſo- 
lute perfections, formed the 7 of univerſal crea- 
tion, and finiſhed it according to his own perfect 
model; the unceaſing object of admiration to thoſe - _ 
' ſuperior minds, who endeavour to improve their in- 

rellefQual and moral powers, and, by the ſtudy of 
Nature and of Nature's God, to riſe 9 TR 
- ſublime heights of ſcience and of virtue. e 


But not alike to every mortal eye 

Is this great ſcene unveil'd. For kills ts claims | 
cee A 

The active powers of man, care 

| quarks the multitude of minds 
Impreſs d a various bias; and to each 

| Decreed its province in the common toil. | 

To ſome ſhe taught the fabric of the ſphere, 

The changeful moon, the circuit of the ſtars, 

The golden zones of heaven. Some by the hand © 
She led o'er vales and mountains, to explore 

What * * rein 


4 


Of herbs or trees. But ſome to nobler hopes. 
Were deſtin' d: ſome within a finer mould __ 
She wrought, and temper'd with a purer flame, 
To theſe the Sire Omnipotent unfolds, * 
In fuller aſpects and with faller lights, 3 
This picture of the world. Through every part 
They trace the lofty ſketches of his hand: 

In earth, or air, the meadow's flowery ſtore, 

The moon's mild radiance, or the virgin's mien 

Dreſs d in attractive ſmiles, they ſee portray d 
(As far as mortal eyes the portrait ſcan) © 
Thoſe lineaments of beauty which delight 
The Mind 4: 4d; They alſo feel their force, 
Inamour'd.: they partake th? eternal joy. ar2nsiDE.. 


It was, indeed, to be expected, that the work f 
a Divine Architect ſhould bear the ſignature of his 
hend; that his infinite [mew and wiſdom, and 
power ſhould be diſplayed in the magnificence and 
variety, the beautiful proportion and exquiſite har- 
mony of the whole. "The whole maſs of extended 
paſſive matter, in itſelf ſo mean and contemptible, 
is formed into various beauty, by the energy of ſpi- 
rit that pervades it. Hence there is a gradual aſcent 
to the utmoſt heights of excellence; and in ever 
riſing ſtep of the ſcale we behold a growing diſplay Z 
of original perfection. Vegetation itſelf, is a won - 
derful improvement upon dead matter; but animal 


* 


ſenſation and ſpontaneous volition, however low in 


compariſon, are ſtrong images. of underſtanding and 
activity. Human intelligence, with its various 


powers, exerciſes, and enjoyments, is the higheſt in 


our world, and leads us directly to the Great Ori- 


inal, the Uncreated Mind, by which it was formed. 
tween theſe two there ſeems to be an immenſe 


_ chaſm; but we have reaſon to imagine, that there 


are intermediate orders of celeſtial beings, ſuperior 
to us; although the moſt exalted of them muſt ever 
be at an infinite diſtance from unoriginated excellence. 


* 


＋ 
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In the various ſubjects of my ing papets, 


the reader muſt have obſerved 7 riking in- 
ſtances, in which the wiſdom and contrivance of a+ - 


ſupreme directing power were too evident to be de- 
nied, In the productions of an infipite mind, much, 
however, muſt remain ſor ever incomprehenſible 
by the moſt enlightened mortal. This, ſo far from; . 
being an argument againſt the exiſtence of contri- 
vance and deſign in every thing we ſee, demonſtrates. 
only the infirite diſtance between the underived 
- ſqutce of all perfection, and the moſt exalted excel 
lence of which human underſtanding can forma & 
conception. Can we by ſearching ſind out God? 
Can we find out the Almighty unto perfection??? 
Vet, although unſearchable bis nature, and inſcrut . 
ble his ways, enough is known, to excite the moſt 
awful ſentiments of wonder and adoration. For the 
inviſible things of Him, who dwelleth in unap- 
proached light, even his eternal power and god- 
head, are clearly ſeen, being underſtood by the things 
t that are made. The heavens declare His glory, 


— 


and the firmament ſhoweth His handy work. Day 
unto day uttereth ſpeech, and night unto night ſhow- 
eth knowledge . | > oat. ot 
But · have already expatiated upon this ſublime ſub. / 
jecte, and the limits of this paper will not permit me to 
attempt a more copious diſcuſſion. Nothing can be 
more improving than frequent meditations on this 
iIncxhauſtible theme; nothing more inſtructive than 
inquiries into the general laws of nature; provided, 
after all, that the reſult of our reſearches be not the 
mere gratification of uſeleſs curioſity, or enlarge< 
ment of the ſources of unprofitable amuſement, but 


ol ob xi. . wa _ 
8p” Po Lok. in. 4. and 1 Tim. vi. 16. 
iq < Rom. 1. 20. a * 7 
4 Pſalm xix. 1. | 
© No. vi. Reflections on the 
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» deep ſenſe of the infinite wiſdom and power of the | 
Supreme Being; the cultivation of thoſe devout az. 
fections which a ſenſe of his unceaſing good- 
neſs ſhould e eee eee, py ques meg 
| 2 1 exerciſes of piety, 
3 and, more par- 
f ly, a delightful e of bene 5 
from our own domeſtie circle, expanding and 
expanding, till it include the whole human race. 
Nor ſhould a religi in all the divin- 
diſpenſations be : it will naturally fpring 
from a firm and well-grounded confidence in the 
_ overruli providence of God : it will fill che mine 
with ion in calamity, with ſerenity in the © 
more proſper FP 
"Io moment of rf rent | Bur the habits of piety and | 
4 virtue muſt be formed, not by a few momentary | 
and tranſient ſentiments, but by ſerious and frequent © 
meditations on ſuch ſubjects; and I would fain adopt = 
IO 208 e e, COPE hp 
ing hoguage of the poct of the Seaſons © AC 8 ne 


For me, when I forget the 2 theme, 

- Whether the bloſſom 2 ſummer ray | | 
Ruſſets the plain e eee e 
S ening eaſt, 

- Be my tongue mute, r 
V 


